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ABSTRACT

The purpose of this study is to evaluate altenative

methods for accounting for the cost of military retirement

" benefits. The study identifies the recognized actuarial cost

methods that are designed for use in allocating the cost of

retirement benefits under accrual basis accounting. Specifically,

* an entry age normal actuarial cost method is identified as an

*alternative that can be utilized in applying accrual accounting

-to the military retirement system. The study demonstrates the

application of an entry age normal method, on the individual

oasis and te agregae basis, iL n .a1...latn the annual cost

of military retirement benefits for the active force. Either

of the two basis is an acceptable method for accounting for the

cost of retirement benefits.
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I. BACKGROUND

*-" A. HISTORY OF NON-DISABILITY RETIRED PAY

The first major non-disability retirement act dates back

to August of 1861. This Act provided for the voluntary

retirement of regular officers of all branches of the service,

at the discretion of the President, after they served 40 years

.| of duty. In 1870, for Army and Marine Coros officers, and P

1873 for Navy officers, Congress established voluntary retire-

ment for officers after 30 years of service upon approval of

the President and set retired pay at 75 ercent of pay o ;he

officers grade at of retirement.

The first non-disability retirement act for enlisted oersonnel

in the Army and Marine Corns was enacted in 1885. This law

authorized voluntary retirement after 30 years of service and

fixed retired pay at 75 percent of pay of the grade in which

retired plus an allowance in lieu of quarters, fuel and light.

The Navy enlisted personnel received this same entitlement in

1899.

In 1916 two new principles for the non-disability retirement

system were enacted. The first established an up-or-out

selective promotion plan with selection boards for promotion

to Commander, Captain, and Rear Admiral on the basis of age-

in-grade. A Captain who failed to be selected for promotion

by the time he reached age 56, or a Commander by age 50, or

a Lieutenant Commander by age 45, became ineligible for further

8



consideration and had to be retired. The second princi'_e

enacted in 1916 was the use of the 2.5 percent formula f-r

retirement compensation. This principle provided that officers

who were retired for failure to be promoted were entitled to

retired pay of 2.5 percent of the shore duty pay for his grade

for each year of service up to a maximum of 30 years.

Congress changed the voluntary retirement provisions for

Navy and Marine Corps officers in 1938 to a'low for retirement

after 20 years of service at the discretion of the President.

Retired pay was computed by the standard 2.5 percent formula,

not to exceed 75 percent of pay. It was not until ten years

later, when the Army and Air Force Vitalization and Retirement

Equalization Act of 1948 established 20 years as the minimum

requirement for voluntary retirement, that the Army and Air

Force were put on a par with the 5avy and Marine Corps. This

law resulted, for the first time in history, in uniform

voluntary retirement authority for officers of all branches

of the service ( DOD, 1976; DOD, 1981 ).

B. THE PRESENT RETIREMENT PROVISIONS

Today's military retirement system is a defined benefit

system which authorizes voluntary non-disability retirement

after 20 years of active military service, subject to the

approval of the Service Secretary. The retiree receives 2.5

percent of active duty base pay for each year of service up

to a ceiling of 75 percent of base pay. For the retiree who

first became a member of the military before 8 September 1980

9
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final basic pay is used to comoute retired pay. For t :) -

became members on or after that date base pay for ret4red av

computation is equal to the average of the member's -

36 months o- basic pay (DOD, 1976; DOD, 1979; A7ILA, 198').

The plan also takes into account annual changes for inflation

through cost-of-living adjustments that are tied to the consumer

nrice index. The adjustment, which becomes effective annually

on March 1st, is computed by calculating the percentage increase
(adjusted to the nearest 1/10 o: one percent) between the two

previous December consumer price indexes. The revised .'I for

Urban Wage Earners and Clerical Workers is used for determinin

the military retirement cost-of-living increase (DOD, 1 81).

C. ?TTRP SE OF RETIRED PAY

The military retirement system plays a major role in the

military's manpower management program. As a Dart of the

management plan, it serves as an integral Dart of the compensa-

tion package which is designed to help attract and retain

qualified personnel in the service (DOD, July 1982). The

military retirement system is not merely an old age pension

plan but is designed to complement the personnel management

requirements of the Armed Forces and to help maintain a strong

and ready force (AEILA, 1980). A purpose of the early voluntary

retirement provision (20 year retirements) is to keep the force

young and to reward those who have successfully completed 20

years of military service. Those who do retire are not

retired in the traditional sense of the word, but are retained

10



in P military status being subject to the Uniformed Code

Military Justice and subject to recall to active duty -,

1981).

The Durpose of military retired pay is set forth by the
Department of Defense in its Military Compensation 3ackground

Papers (1982). Their stated reasons for today's non-disability

retirement system are: (1) to insure that the hoice of career

service in the military is competitive with orivate sector

alternatives, (2) to insure that promotion opportunities are

kept open for young and able members, (3) to insure a measure

of economic security for militarv personnel after retirement

r..m ~at-ve se- ...e, and ? to insure a rool cf

personnel subject to recall to active duty during time of war

or national emergency exists.

The accounting basis used for allocating retired pay costs

to a period or periods of Time can either be cash basis or

accrual basis of accounting (Hicks, 1965). Accrual basis is the
method of accounting by which revenues and expenses are measured

and reocrted in the oeriod in which they are incurred without

regard to the date that they are paid. In contrast, cash basis

is the method of accounting whereby revenue and expense recog-

nition depends solely on the timing of cash receipts and

disbursements without regard to the period to which they apply

(Welsch and Anthony, 1981).

iI
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Throughout the history of the military retirement :yste

retired costs have been financed on a pay-as-you-go basis with

funds for current year payments being aporopriated annua.l_ 9

(A7T A, 1980). Pay-as-you-go financing is the same as cash,

-i basis accounting because expenses are not recognized when

incurred but when the payment is due. Under the present cash

basis of accounting, the retired pay expense that is recognized

in any specific year is the amount that is actually paid to

those members who receive retired pay in that year (Munnell,

1979).

For fiscal year 1981 1.1 million non-disability retirees

received retired appropriation outlays totalIing $12.5 billin.

:he average monthly gross receipt for all non-disabled officers

.as $1,751 and $761 a month fcr non-disabled enlisted retirees

* '2r p , 9 P

With retir-ed pay being budgeted on a past-services basis,

the retirement costs of military personnel often do not appear

in the budget until many years later when the member actually

retires from active service. The fallacy with this procedure

is that it does not adequately recognize the future cost of

the present force (Canby, 1972). In accessing the disadvantages

of the pay-as-you-go method of accounting, the Congressional

Budget Office (1977) stated:

Under the present accounting system, the defense function 0
includes retirement costs of former military employees who
do not contribute to today's defense, but it includes no
charges at all for current military employees who are
participating in today's defense (p. 13).

12



Anthony and Herzinger (1980) further point out that:

Failure to record pension costs in the year in which t*e': are
incurred is one of the most serious weaknesses in State and
Local government accounting systems (p. 196).

This applies to the military retirement system as well.

Omitting retired pay not only understates the costs of the

current military force, but it also puts the burden of paying

for retired costs on future generations, rather than on the

current generation which receives the benefit of the Armed Forces.

In order to recognize the total cost of retired pay to the tax-
payer a method of allocation must be used to distribute the

cost of retirement over the members years of active service

(?rofe1ssi:onal S t a nda rd, S 95.wtotti

. . .the DOD, it is claimed, has no incentive to consider
the retirement costs that will result from decisions concerning
today's manpower requirements (AEILA, 1980, p. 3).

Along with being budgeted and paid for on a yearly basis,

the military retirement plan also has the characteristics of

being a non-funded and non-contributory defined benefit pension

plan. The main features of these characteristics are discussed:

1. Non-Funded. A non-funded plan is one in which no cash

reserve is set aside to meet retirement benefit obligations

when they become due. As retired pay obligations become

payable, they are paid out of current year appropriations

(Greenough and King, 1976).

A funded plan is one in which assets are accumulated for

the purpose of meeting retirement benefits when they become due

(Hicks, 1965). The funding of private pension plans is a

requirement established by the Employee Retirement Income

13
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Security Act (ERISA) of 1974. Minimum funding standard- are

set for defined benefit plans for the primary purpose of

insuring the plan's present and future ability to pay the

benefits when due (Matz and Usry, 1980). Private pension

plans have a need to accumulate funds to pay retirement benefits

since they do not have the power to tax or the security of

continued existence. In contrast, it has been argued (DOD,

1976) that the Federal Government with its power to tax,

does not have to accumulate funds to insure that benefits
Jill be available to retirees at a future date.

If the Federal aovernment were to adopt funding practices

f r theai r r e - - .ent :r, or c. ac :u la t ion .3.eP r w~

not necessarily follow. unneil(1979) contends that unless

taxes are. "creased r total e:enditures decreased by the

amount needed to fund payments, the funding practice would be

nothing more than a paper transaction between the Treasury

and the military retirement fund.

2. Non-contributory. A non-contributory plan is one in

which the employee makes no contribution to the pension fund.

Since its inception, the military retirement system has been

non-contributory. The Military Compensation Eackground Papers

(1976) list four reasons for contributions by employees:

(1) Lower direct costs to employer; (2) Possibility that a
higher level of benefit will derive if the cost is shared

by the employee; (3) A greater appreciation of the benefits

of the plan by the employees if they share in the costs;

14
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(4) A perception by the employees that they have a contraL t.l..

right to their pension if they help pay for it.

Three major studies have dealt with the issue of Shether

the military retire ent system should remain non-contributory.

The Hook Commission in 1948, and a Study Committee of the

University of Michigan in 1961, recommended that a contributory
plan for the military retirement system should not be adopted.

The third study, The First Quadrennial Review of Military

Compensation, recommended in 1967 that a retirement contribution

should be 2ollected from military personnel (ECD, 1976).

The Hook Commission in its recommendation stated that the

non-contributory plan had been traditicnal in the miiitary and

was particularly suited to a Government agency. They argued.

that if a contributory plan was adopted it would require increased

ex~ense to administer tre .rozram and !. te if anyr actual

savings would be realized through military contributions

'(DOD, 1976).

The University of Michigan Study Committee concluded that:

(1) under an pension plan employee contributions traditionally

make up only a small portion of the retirement benefit costs;

(2) where contributory plans are used, pay raises to cover part

or all of the contribution are quite often given to off-set

- any reduction in take-home pay caused by the plan; (3) adminis-

trative costs associated with running an enormous number 
of

savings to bank accounts would off-set, or possibly even overwhelm,

any savings. For these reasons, the Committee recommended

against contributions by military members (DOD, 1976).

15



The First Quadrennial Review of Military Compensaticn .n

recommending in favor of a contributory plan concluded that,

under the present system, military personnel are making an

implicit contribution to their retirement through the vehicle

* of reduced basic pay rate- in lieu of direct contriu-"ons.

The review argued that this imputed contribution is inequitable

* to those members who do not serve to retirement. Through an

explicit contribution plan the member who terminates service

prior to retirement could collect his portion of the contribution

(DOD, 1976).

3. Defined Benefit Plan. Most pension plans are either

defined benefit plans or definaed contrib-otion plans. A deine

benefit olan determines in advance the amount of pension beneflit

an employee will receive when he retires. The amount 2cntri-

buted to the fund varies. A defined contribution plan has a

fixed contribution amjount but the actual amount of benefits
the employee receives at retirement is not known. The amount

received at retirement is determined by the money that has

accumulated in the employees account at retirement (DOL, 1979).

The military retirement system is a defined benefit plan

in that benefits derived from the plan are predetermined and

guaranteed to the retiree. Each service member who remains

on active duty for 20 years knows that his retired pay will be

equal to 2.5 percent of his base pay for each year of service

" up to a maximum of 75 percent of base pay (Greenough and King,

1976).

16



.OBJECT!IE. .

The objective of this thesis is to evaluate aIterra.ve

methods for allocating military retired pay costs. Primarii-,

it will look at how non-disability retirement costs should be

allocated so that they reflect the full cost to the taxpayer

associated with defense manpower decisions.

In recent years the issue of the military's pay-as-you-go

basis of accounting for retirement costs has been addressed

by the Congressional Budget Office and the General Accounting

Office (.A71TA, 1980). There is growing sucport for changinS
the method of acounting for retired pay from pay-as-you-go

basis to accrual basis so that l he ful. cost o 4 7' tary

mannower decisions will be apparent to the Administration.

It is felt that t is increased visibility of the cost of

retirement benefits might make defense planners more frugal

in their use of military manpower (OB1, 1973).

Generally Accepted Accounting Principles (GAAP) recognize

accrual basis accounting as the only fair presentation of pension

costs in financial statements (Hicks, 1965). Therefore, in

accessing allocation methods, private and public sector handling

of oension costs under accrual basis accounting will be studied

to determine their applicability to the military retirement

system.

Ultimately, the author's goal is to recommend an allocation

method to be used in accounting for the cost of the military

retirement system.

17



!I. ALLOCATION BASIS

A. INTRODUCTION

Chapter Ii provides a discussion of some basic concepts

and ideas associated with cost allocation. The allocation

problem is initially discussed in Section B from a theoretical

view point followed by a discussion in Section C as to why

indirect costs are allocated even though there is no theoretical

justification for it. Conventional methods for allocating costs

under accrual basis accounting are presented in Section D.

Section E zresents the reader with the Accounting Principle

Board's position on the use of accrual basis in accounting for

pension costs. The board supports the use of actuarial cost

-7ethods in handlin cension costs and Section F bresents the

reader with some basic terminology and characteristics of

actuarial cost methods. Section G through K discuss separately

the unit credit, entry age normal, individual level premium,

aggregate and attained age normal actuarial cost methods for

accounting for pension costs.

3. ALLOCATION THEORY

in discussing allocation theory one must first define what

the word theory represents when applied to accounting.

Hendriksen (1970) states:

.accounting theory may be defined as logical reasoning
in the form of a set of broad principles that (1) provide a
general frame of reference by which accounting practice can
be evaluated and (2) guide the development of new practices
and procedures. (p. 1).

18



* the s.s . ....

AlloCation is -e assinmnent of costs of individuzaI n:..

or groups of inputs to the firm including the assignmen tc

-individual periods of time, divisions, and Droducts. :n i kin g

at methods of allocation two types of costs must be considered:

direct costs and indirect costs. Direct costs are those costs

which can be identified directly with a cost objective, i.e.,

a department, function, or activity. Conversely, indirect costs

are those costs which cannct be identified with a single cost

objective, but which are incurred for the benefit of more than

one department, functicn, or activity (Matz and Usry, 1930).

The allocation of direct costs is straight forward. Since

there is a demonstrable and immediate relationship between the

cost and cost objective, the cost is directly applied to that

cbjective. As an e:xample, salary paid to a welder in an auto-

i. ; fotory i- a rc 471 s+hch may1. be assi ned by direct

application to that oroduction department (Beckett, 1951).

In contrast, the relationship of indirect costs to the cost

objective is not as easily determined and as a result, the

allocation of indirect costs is one of the most controversial

practices in accounting (Fremgen and Liao, 1981). A method

used for the allocation of indirect costs employs the approach

of accumulating indirect costs in cost pools and then allocating

these costs to cost objectives on the basis of benefit. An

example of this type of allocation is the accumulation of

lighting and heating costs in a common pool and then allocating

these costs to departments on the basis of the square footage

* 19
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occupied by iniividual departments (Eeckett, 1951). in ra-ti-e,

this type of allocation of indirect costs is widely used,

however, many authors question the validity of any indi...t

cost allocations at all. Thomas (1976) maintains that in order

" for an indirect cost allocation method to be justifiable it

* must meet the following minimum requirements:

1. The method used should be unambiguous. It should

provide clear instructions, in advance, as to how the allocation

should be applied.

.The method should be defendable. To be defendable, it

should be demonstrated that a particular allocation method is

better than ali other possible alernatives. For insance,

in financial accounting whatever approach that one adopts for

- allocation there usually will be a variety of conflicting

alternative methods, all of which aopear to be consistent with

what one is trying to accomplish. However, at present there

seems to be no way of conclusively defending one choice over

the other.

3. The allocation should be additive. The method ased

should divide up the total of what is available, no more Lr

no less.

In discussing allocation Thomas further contends that

almost all allocations presently made are arbitrary and

incorrigible and no solution to the problem is possible within

the present framework of allocation theory or conventional

rules. They are considered to be arbitrary because they are

20



made on the basis of someone's opinion as to how they should be

apportioned and not on the basis of theoretical evidence.

They are incorrigible because it is impossible to prove that

they are either correct or incorrect (Thomas, i971).

In allocating indirect costs over time different schemes

may be used in apportioning costs to individual years, i.e.,

level portions, decreasing portions, or increasing portions.

The appropriateness of the allocation method used in matching

the cost with the benefit depends on the judgement of the

people selecting the allocation method. The most that can be

expected from such an allocation basis is that it is intuitively

reo;onabe. U,'ortunatei-, _reasonab- o ,e a ." . i __

judgements on any given allocation and therefore there is no

basis for defending the method of allocation selected (Frengen

and Liao, 1981).

It can be concluded from Thomaz' studies that there is

no theoretical justification for allocation of indirect costs

over time. However, it is not necessarily wrong to make

arbitrary allocations as long as the allocations are not treated

as being theoretically justified. Accountants should explicitly

acknowledge that all allocations are arbitrarily made and thus

respond in an appropriate way to this awareness (Thomas, 1976).

C. WHY ALLOCATE?

If allocations cannot be justified on a theoretical basis,

then why do accountants allocate indirect costs? So far as

21
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the accounting procedures are concerned, indirect cost aic~ :t z

are made in practice because management preceives a need for tHem

(Fremgen and Liao, 1981).

Thomas (1971) concedes that there are circumstances in

which allocations of indirect costs may be useul to users of

accounting data even though the allocations are arbitrarily

made. Two categories of allocations which Thomas feels that
are totally ambiguous and theoretically unjustified, yet which

perhaps may be useful to an entity, are:

1. Allocations which are required by laws, regulations,

and customs. Allocations of these types become automatically

useful in that they satisfy a requirement.

2. Mutually satisfactory allocations. In this type of

allocation the common cause of two or more entities are served.

Fremgen and Liao (1981) suggest four possible reasons

for which indirect cost allocations may be useful. These

reasons are:

1. Financial Reporting. For financial reporting the

primary purpose for allocating indirect costs is to insure a

realistic valuation of inventories, and therefore a realistic

measurement of profits.

2. Planning and Decision Making. Cost allocation assists

the decision maker in determining what costs will be in the

future as a result of decisions made today.

3. Pricing. Cost allocations are used to set appropriate

selling prices. For this purpose, allocation is important in
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that it makes the product bear its share of indirec- zcs;.

which management feels is necessary to warrant continuation of

the product line in the long run.

4. Control and Performance Evaluation. Cost allocations

are made for the purpose of influencing the managers behavior

with respect to costs by assigning them responsibility for a

portion of the cost. The usefulness of cost allocations as a

tool for controlling and evaluating performance is a controversial

issue. Some writers maintain that it is effective and others

argue that it has a detrimental ef+ect. Demski (1976) suggests

that when cost allocations are used for control and performance

evaluations one must be careful to ensure that the manager is

only held responsible for those aspects of performance that he

has control over. He should not be evaluated on the basis of

outn7es ahe -- e i-fluenced by outside factors that he has

no control over nor on results that are influenced by the

actions of other managers. Evaluations that are based on

noncontrollable aspects may prove to be dysfunctional instead

of providing the desired motivation to improve performance.

Therefore, care should be taken in deciding on what is or is

not controllable by the manager.

The American Institute of Certified Public Accountants

(AICPA) supports the allocation of indirect costs stating

that if a benefit is provided for more than one period, then

its costs should be allocated to the periods in a systematic

and rational manner. Since the allocation always involves

23
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assumptions about the relationship between costs and .

the method selected for use should appear reasonable t :

unbiased observer (Professional Standards, 1975).

In summary, allocation of indirect costs continues to be
employed by accountants because it fu-"41s! a need (actual

or perceived) for assigning costs to cost objectives or periods

of time.

C. CONVENTICRAL AL T.CATION %EHODS

Cost allocation is fundamentally a problem of linking some
cost or groups of costs with cost objectives within a period or

,ith time ce, .ds. i: '". .... t it'  o " i

a period entails allocating costs to products, departments, and

segments of a firm. Types of costs allocated in this manner are

factory overhead costs, service center costs, and general and

administrative costs (Fremgen and Liao, 9i81). The allocation
of costs among cost objectives within a period is used in cost

accounting for the four purposes discussed in the preceding

section; financial reporting, planning and decision making,

pricing, and control and performance evaluation. Allocation of

costs to cost objectives within time periods is not considered

any further in this study.

The second type of allocation, the linking of costs with

cost objectives among time periods, is simply the spreading

of costs over time. Examples of this type of allocation are

depreciation or amortization of long term assets (Fremgen and

Liao, 1981). It is this second concept of allocation which plays

a major role in accrual basis accounting and that is used in the

allocation of pension costs.
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Allocation of costs under accrual basis accouning invov e -

matching expenses as closely as possible with revenue. xn-enses

are the costs that are associated with the revenue of th neriod.W_4. ate wath theni e rw...it.. .

Costs which are associated with future revenue or otherwse

linked to future accounting periods are deferred to future

periods as assets. Costs which are associated with past revenue

or otherwise linked with past accounting periods are treated as

adjustments of expenses of those periods (Professional Standards,

1975). Three expense recognition orinciples used for recog-

nizing exoenses as costs are set forth in APE Statement No. .:

1. Associating cause and effect. Under this DTr: inciD...

costs are recognized as expenses on -he basis of a -resumed

direct association with specific revenue.

. 2,stematic and rational allocation. T.is orincile

then its cost should be allocated to the periods in a systematic

and rational manner in the absence of a more direct basis for

associating cause and effect.

3. Immediate recognition. Under this principle costs are

recognized as expenses in the current accounting period because

(a) costs incurred provide no discernable benefit to the future,

(b) costs incurred in prior periods no longer provide discernable

benefit, or (c) allocating costs on the basis of cause and effect

or among several accounting periods serves no useful purpose.

in applying the expense recognition principles costs are

first analyzed to see whether they are associated with revenue
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on the basis of cause and effect. f not, then alloc'ati- i

attempted through systematic and rational means. Final,, if'

neither cause and effect nor systematic and rational al-a -oa n

can be made, then ?osts are r ecognised as expenses in the rericd

in which they are incurred (Professional Standards, i975).

7. THE ALLOCATION OF PENSION COSTS

The total cost of providing retirement benefits to employees

is recognized as an expense of operating the business. The
assignment of these costs to periods is considered to be a

major problem of accounting for the cost of tensions. 'he use

of accrual basis accountinq in allocating these costs is

strongly supported by the AICPA. in Accounting Research

Study No. 3 the Accounting Principles Board states:

it is a conclusion of this study that an employer's financial
3stin ad -'ut 2fzeains, to the ext nt affecte d

by the cost of a pension plan, are fairly presented only if
such cost is stated on the accrual basis (n. 38).

In arriving at this conclusion the following arguments were

set forth:

1. Pension plans play a major role in an employer's ability

to obtain and retain quality employees. It is considered a

tart of compensation in the form of deferred retirement payments

and as such its costs should be charged to current periods

when incurred, not future periods when paid.

2. Even if pensions were not considered as part of compen-

6 sation, it still is an employment cost which should be accounted

for when incurred, not when paid.

6
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3. Employers may proper y contribute more to oern . .-

during good years and less during lean years. By accounting for

pension costs on the basis of the amount paid to the fini

instead of on the accrual basis yearly expenses can be maniou-

*lated to alter net income significantly.

4. Under the ccnsistency concept, pension costs should

be derived in the same manner from year to year and should

not be arbitrarily determined on the basis of how well the firm's

financial Oosition was for the year.

Under accrual basis accounting, the process of allocating

oension costs to neriods is similar to the handling of deprecia-

tion of machinery and equipment except that the cost of depre-

ciable assets are determined by current or past transactiona and

prices, while pension costs are measured in terms of expecteed

. ash ou _ays -0" the f"t'"r (- ---. ,n, 190). T total C-st

of pension plans to be allocated is measured in terms of

expected cash outlays in the future. These costs are somewhat

uncertain in that the amount to be paid depends on several
future events such as; the employee leaving the firm before

retirement or oz.ng, the employee dying before retirement,

and how long the employee lives after retirement. Actuarial

methods can generally be used to resolve these uncertainties

and therefore pension costs are usually computed by an actuary

(Hendricksen, 1970).

Currently, actuarial cost methods are the acceptable means

of allocating pension costs under accrual basis accounting.
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Pay-as-you-go and terminal funding methods are unacceptai e

because they do not recognize pension costs until the emmioyees

actually retire (Hicks, 1965). The actuarial cost method used

for determining pension costs for accounting purposes must be

rationally and systematically applied, on a consistenu basis,

so that it results in a reasonable measure of pension costs from

year to year (Professional Standards, 1975).

F. ACTUARIAL COST METHODS

A number of actuarial cost methods (also called funding

methods) have been developed for accounting for pension costs.

.. . n .. Z I n " ........ : n g Ze a ,, . d y

No. 8 explicitly endorsed the following actuarial cost methods;

the accrual benefit (or unit cost) method, the entry age normal

method, the individual level premium method, the aggregate method

and the attained age normal method. Most of these methods were

designed primarily as funding techniques but they also may be

used in determining pension costs for accounting purposes.

The major characteristics of each of these methods will be

discussed separately in later sections.

In selecting the actuarial cost method to be used one should

keep in mind that the cost method selected should result in a

systematic and rational allocation of the total cost of pensions

among the employees' years of active service (Phoenix and

Bosse, August 1967). Additionally, for any given actuarial cost

method employed, the actuarial determinations of pension costs

are necessarily estimates since the actuary must make many
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assumptions about future events. These assumptions are called

actuarial assumptions (Hicks, 1965). Dreher (1967) lists :he

flowin.g- actuarial assumptions as the most frequently used in

the valuation basis of a pension plan:

1. The expected rate of return on present and future

investments. The assumed rate can have a major impact on the

present value of the fund. A p percent actual variation from

the assumed interest rate can have as much as a I0 to 15 oercent

change in pension cost accrual in later years.

2. Expected future compensation levels of employees. The

a::t- a>-y 7a.es an ectimat of the nor.'al increase-s e:.-oc2

from the employee's movement through the various earning-rate

categories, based on the employee's experience.

3. Mortality of employees both before and after retirement.

These estimates are based on mortality tables.

4. The expected retirement age of the employee.

5. The number of employees who will withdraw from the plan

before becoming eligible for vesting or retirement.

in practice, actuarial assumptions do not change a pension

plants ultimate cost, but they do have an important effect on

current estimates of pension costs. Therefore, the selection

of the particular set of assumptions to be used should be based

on the facts and circumstances of each pension plan and employee

group. Within the same pension plan, it is not unusual to use

different assumptions for subgroups of the organization. As
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an examDle, the assumed mortality rates, turnover rates, and

salary scales may differ between military officers and enlisted

personnel (Dreher, 1967).

Before examining the various actuarial methods available

some key terminology are discussed:

Accrued Actuarial Liability. That portion, as determined

by a particular actuarial cost method, of the actuarial present

value of pension plan benefits and expenses which is not provided

for by future normal costs.

Actuarial Cost Method. A particular technique for determininz

the amount and incidence of annual pension lan benefits and

excenses and for developing an actuarial.. -ant i

of such values to time periods.

Actuarial Gains or Losses. A measure of the difference

between actual experience and that expected based upon a set

of actuarial assumptions.

Actuarial Present Value. The present value of an amount or

series of amounts payable or receivable in the future. The

present value is determined by discounting the future amount

or amounts at a predetermined rate of interest as set by a

particular set of actuarial assumptions.

Actuarial Value of Assets. The value of cash investments

and other property belonging to a pension fund.

Normal Cost. It is the annual pension cost assigned to

years subsequent to the inception of the pension plan or a

change in the plan.
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Past Service Cost. The -oension cost assigned to ,earsi-r

to the inception of the pension plan.

Prior Service Cost. When there is a change in the clan,

it is the portion of the cost assigned to prior years (including

any remaining past service cost).

Unfunded Accrued Actuarial Liability. The difference

between actuarial accrued liability and actuarial value of

assets.

Valuation. The process used by an actuary to estimate the

present value of benefits to be paid under a pension plan.

It calculates the amount of employer contributions or accounting

charges for pension cost. (Hicks, 1965; FAS!E, 190; ?rofessionai

Standard, 1975; Hendrickson, 1970; NCGA, 1982).

G. UNIT CREDIT ACTUARIAL COST METHOD

Under the unit credit actuarial cost method future pension

benefits based on service after the inception of a plan are

funded as they accrue. This method is referred to as an accrued

benefit cost method since it recognizes the costs of benefits

only when they have accrued. The normal cost, as determined

under this plan for a given year, is the present value of the

units of future benefit credited to an employee for that year's

service (Professional Standards, 1975).

The past service cost under the unit cost method is determined

and treated separately. Its cost is the present value at the

plan's inception date of the units of future benefit credited

to employees on the basis of service prior to the date of

inception of the pension plan (Hicks, 1965).
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There are differing viewoints as to how oast servi e u -

should be handled. Some believe that past service costs sicuid

be amortized in equal annual amounts (including interest) over

a period of at least 15 years, but not more than 4O years

(Dreher, 1967). Others believe that if the pension plan is

expected to continue in existence indefinitely, then there is

no need to provide for anything more than interest on unfunded

past service costs. Those supporting the latter approach

contend that the annual normal cost contribution nlus interest

on the past service cost will eventually accumulate assets tl-at

will be equal to the actuarial value of all accrued benefits

and therefore the security of the employee's pension expecta-

tions will be satisfied (Dreher, 1967). The Accounting

Principles Board -conolded that either arroach is acceotabie.

s.a~ res~ult r 0.n r od ma'; be sele'ted for amortization of -ast

service cost as long as the total annual provision falls

between a minimum and maximum allowable amount. The minimum

amount is the normal cost plus interest on the unfunded past

service cost. The maximum amount is the normal cost plus 10

percent of the past service cost plus interest on the unfunded

past service cost (Phoenix and Bosse, August 1967).

For normal costs, an amount is determined and contributed

each year for each individual employee to provide for the

benefits attributable to that year's employment service. For

the individual employee, the annual normal cost for an equal

unit of benefit increases each year because as the period to
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retirement shortens, contributions to a fund have a shorter

period to produce income, employee earnings generally tens t

increase, and the probability of reaching retirement increases.

However, the combined cost of all employees tends to change

only as the average characteristics of the entire work force .

change since older employees who generate the highest annual I

" cost are continually replaced by new employees who generate

the lowest cost (Ganner and Kingsbery,1966). For a mature work

force, the normal cost for the entire group tends to be the

same from year to year (Hicks, 1965).

Under the unit credit actuarial cost method as well as with

th .. Jected benefit cost methods, actuarial 'a± arn I o zs

arise from changes in the assumpticns concerning future events

used in tension cost estimates. The actuarial gain or loss is

determined by taking the difference between the actuarial

assumptions and the actual resu in dealing with these

gains and losses the main concern is with the timing of their

recognition as a pension cost (Phoenix and Bosse, October 1967).

Three alternative methcds of handling actuarial gains and

losses have been used: immediate recognition, spreading and

averaging. The immediate recognition method is not ordinarily

used when dealing with losses, but is used for applying net

gains. Under this method, net gains are used to reduce the

pension cost in the year of occurrence or the following year.

As a result, pension costs may sometimes be substantially

reduced or even completely eliminated for one or more years.
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Under the spreading method, annual actuarial gains and zs

are applied to both current and future costs over a pericd 'f

10 to 20 years. As an example, a $5000 gain could be spread

over 10 years by applying $500 to the current year an

deferring $45C0 to future years. The averaging method involves

taking an average of annual gains and losses for a pre-determined

number of years and applying that sum to the current year. As

an example, during a five year period gains and losses were

as follows: $1000, $4000, ($2000), $3000, and $5000. The sum

for the five years, $11,000, divided by the number of years, 5,

results in $2200 to be applied to the current year. The remainin

: .SO0 ( 5000 minus $2200) of the current year's -ain would "e

deferred to future years (Professional Standards, 19'5).

nder the unit credit cost method actuarial gains are

normally recognized on the immediate basis because the Internal

Revenue Service reauires that these gains be used to reduce the

maximum pension cost deduction for the year following the

determination. Actuarial losses under this method are normally

added to unfunded past service cost.

'he unit credit cost method is almost always used when

annuity contracts, trusteed plans, or deposit administration

contracts are the funding instrument and the benefits are a

stated amount per year of service. The method is seldom used

when the benefit is a fixed amount or when the current year's

benefit depend on earnings of a future period (Professional

Standards, 1975).
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ENRY AGE NORMAL ,iTHO

The entry age normal along with the individual level

* premium, aggregate, and attained age normal, are the commonlv

• recognized projected benefit cost methods. In contrast to the

-accrued benefit cost method (unit credit method), the projected

benefit cost methods look forward. Projected benefit cost

methods assign the entire cost of an employee's projected

benefits to past, present and future periods without regard

to the oeriod during which the service on which the benefits

are based has been or will be rendered (Professional Standards,

1975).

Under the entry age normal method, the assumption is made

-that (1) every employee entered the plan at the time that

individual started work or at the earliest time that the

indlividual ... ld have been eligible if the n!an had then been

in existence, and (2) contributions have been made on ;his basis

from the entry age to the date of the actuarial valuation

(Hicks, 1965).

The contributions are level annual amounts which, if

accumulated at the rate of interest used in actuarial valuation,

would result in sufficient funds being available at an employee's

retirement date to provide for the pension in full. The normal

cost under this method represents the level amount to be

contributed for each year (Hicks, 1965).

Past service cost evolves when the plan is established

after the company has been in existence for some time. Under
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the entry age normal method, past service cost at the clan'

inception date is the theoretical amount that would have -,-7en

accumulated in the fund had yearly contributions eqa! '3 "ie

normal cost been made in prior years. In ears succeedlng the

plans inception, past service cost is usually frozen, that is,

the unfunded amount of such cost is changed only to recognize

payments and the accrual of interest. Actuarial gains and

losses are therefore spread only to the future by becoming

part of the normal cost f' -ftre years (Professional Standards,

1975).
............... ........ intributi under the entr77 a.Te nornal

method is normally made up of the normal cost and an amcunt

for past service cost. The past service cost may be comprised

of an amount equal to interest on the unfunded balance or it

may include interest plus amortization o f principle. :' -

considerations in determining the past service payment are

basically the same as those used for the unit credit actuarial

cost method. The entry age normal method is commonly used

when a trust agreement or deposit administration contract is

the funding instrument (Hicks, 1965).

I. INDIVIDUAL LEVEL PREMIUM METHOD

Under the individual level premium method the entire cost

of each individual employee's pension is assigned in annual

level amounts, or as a level percentage of the employee's

compensation, from the date of entry of that employee into the
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plan (r, fora new lan, fProm the i nceoti on dat e) to reti+ et

plan (or, Ufor a new olan 0

No past service liability is determined separately, however, since

this cost is included in the normal cost the initial annual cost

may be very high. The reason fzr the high initial cost is due

to past service cost for employees, who are close to retirement

at the inception of the plan, being in effect spread over a

short period. The annual cost ultimately drops to the level of

the normal cost determined under the entry age normal plan

(Hicks, 1065).

The individual level premium method is used most often when

inndivi cn _ rance or annuiiv 7 oicies are 4,he _,niin

instrument. Actuarial losses are not normally recognized under

this method since premiums paid are not ordinarily subjectto

retroactive increases. Actuarial gains are normally passed

or, to the emoLzver in the form 3" reduced remium for t e

next period (Professional Standards, 1975).

J. AGGREGATE METHOD

The aggregate method is basically the same as the individual

level premium method except it is applied on a collective

basis. The entire cost of future pension benefits, including

benefits to be paid to employees who have already retired, is

spread over the average future working period of all employees

who are on the work force at the date of valuation. This is

normally done by using a percentage of payroll (Hicks, 1965).

As compared to the individual level method, the averaging

in this method tends to reduce the high initial cost but it also
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increases the later costs somewhat because the zotal as-

service cost is funded in level amounts over the average

future service lives of employees rather than in gradually

decreasing amounts (Canner and Kings'cery, 1966).

The aggregate method is used mainly with trust fund plans

and with plans funded under deposit administration contracts.

Under this method, actuarial gains and losses are handled

*i by spreading them over future periods (Hicks, 1965),

,- ,_. ~- -G " ' Al , E' . -, OJ
K. A T TAn A I ZIOJRMAL IBH

The attained age method is similar to the agregate method

-r indi-riiua! 1 ev c nrem -.: :OZ 3<e)t zha; oast se c- e

liability is treated separately in all funding arrangements.

The cost of benefits assigned to years after the inception of

the plan is spread over the remaining average service life o f

employees in the work force at the date of valuation. Under

this method normal cost contributions are normally determined

as a percentage of payroll (Ganner and Kingsbery, 1966).

Considerations i' determining annual past service cost

contributions are the same as those used for the unit credit

and entry age normal methods. The past service cost may be

comprised of an amount equal to interest on the unfunded balance

or it may include interest plus amo:tization of principle. The

attained age normal method is used with trusteed plans and

deposit administration contracts (Hicks, 1965).
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A. INTRIIUCTIO N

Chapter III presents the pension plans of the private sector.

Sections B and C discuss how pensions have evolved in the private

sector and provide some of the reasons for recognizing retirement

benefits as part of employee compensation. The remainder of the

ch-auter ii -uses the different characteristi-s +ftYrical

orivate oension uian and how the Employee Retirement Income

-- ri 4- o f 1q74 affects each. The characteristics discussed

are: participation eligibility, retirement ages, vesting,

benefits, accounting basis, and insurance.

B. EARLY PRIVATE PENSION PLANS

Private nension olans in the United States date back to

1875 when the first formal plan was established by the American

Express Company. Though established at this early date,

pension plans only covered about 3 to 4 million workers before
1935. The voluntary retirement age for these early plans ranged

from age 70 for railroad plans to either 60 or 65 years of age

after 20 or 25 years of service for the typical manufacturing

pension plan. Most of these plans were non-contributory and

non-funded, and none of the early pension plans included

vesting (Greenough and King, 1976).

Private pension plans were initially viewed as a "social

responsibility" of industry to provide older employees with
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adequate retired pay. Since most plans were financed ,,n a

pay-as-you-go basis, the benefits to the employee could not

be guaranteed. in fact, most plans expressed good intentions

of rewarding employees for long and faithful service but the

plans were very careful in making it clear that the employee

had no contractual right to pension benefits. Logue (1979)

states that a typical disclaimer of liability was on the order

Of:

:his pension olan is a voluntary act on the part of the
company and is not to be deemed or construed to be a part of
any contract of employment, or as giving any employee an
enforceable right against the company. The board of directors
o '1:he c anj reserves the r z t , ltr, a7 *- n
or cancel the plan or any part of it at a-. time. rig-t
of the company to discharge any employee at any time shall
not be affected by this plan, nor shall such employee have
any interest in any pension after discharge (p. 17).

This type of disclaimer was upheld in several court cases and

thus one can only conclude tnat early pension plans were

administered through the good-will of the employer showing

gratitude for long and faithful service of the employee by

rewarding them financially in their old age.

In the late 1940's the Deferred Wage Theory of pensions

was gradually recognized. According to Logue (1979), the

• theory was based on the premise that the worker's interest in

pension plans was not based solely on reasons of old age and

long and faithful service. It was believed that pensions

were attractive to employees because of the tax advantage

they received by deferring a portion of their wages until they

retired. Under defined contribution plans it was felt that
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if an employee was in a lower tax bracket after retirement,

and if expected returns of the pension fund were equal to or

greater th"an what an individual could expect to ach-ieve, t'ler.,

employees would be better off by having part of their conoen-

sation go into a pension fund (Logue, 1979). A problem with

this viewpoint is that few pension plans vest immediately.

As a result, those employees who do not vest do not receive

full compensation for their labors. Likewise, many pension

plans vary the amount of benefits paid to employees inversely

with their retired social security benefit. Logue (1979)

rejects the deferred wage basis for pension plans arguing that

if pensions were merely deferred wages, then employers would

not have the right to take away wages that the employee had

legitimately earned.

Logue (1979) views pensions as cont n aims.

an employee must normally work-for a firm for a specified number

of years before becoming qualified for pension payments

(vested), the employee bears a considerable amount of risk.

At the time of initial employment an employee accepts a contin-

gent claim against the firm. If an employee quits or is fired

before being vested the value of the claim is zero. After

vesting, the value of the claim is determined by an agreed-

upon formula.

As discussed earlier, if pensions were simply deferred wages,

then employees should have the right to immediate vesting.

Since most plans do not provide for immediate vesting, the
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.plans must offer something more than a deferred wage to -.-- t

the risk assumed by vesting requirements. What is offered in

addition to the deferred wage component is benefit sharing

among employees and with the firm.

Benefit sharing among employees is derived from the assumption

Ithat not all employees who are hired will remain with the firm

until vesting or retirement. Therefore, the deferred wages of

those employees who depart early are not paid to them but are

spread among the remaining employees. As a result, employees

who continue until vesting or retirement become entitled to more
benefits than otherwise would have been due them. -enef-i

sharing with the firm is derived from emloyer savings which,

are directly attributable to employee contractual arrangements.

This savings is based on the hypothesis that vesting require-

tents and other 'rovisions for oension eliqibility reduce the

turnover rate of employees. As a result, a savings is recog-

nized in the form of reduced recruiting and training costs and

a portion of these savings are oassed on to the employee through

increased pension benefits (Logue, 1979).

Logue (1979) concludes that employees accept the risk of

receiving part of their compensation in the form of pension

benefits because the firms set aside more for the employee

than the employee would have set aside for themselves if there

were no pension plan.
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C. TODAY'S PENSION PLANS

Coverage under private pension plans has increased mark ed!

over the past two decades. Between 1959 and 1973 the number of

covered workers rose threefold to almost 30 million and as a

result approximately half of the workers employed in the private

sector are now covered by a pension plan (President's Ccmmission,

1981).

The rapid expansion of coverage under pension plans brought

with it increased government regulation of pension plans. Even

though the private pension system was well established by the

early 1970's, many potential weaknesses of the clans existed.

.is an example, among employees over fifty wit ten or more

years of service, only half were fully vested. Some employers

set such stringent vesting and participation req.l.rements that

many workers reached retirement only to discover that because

of some break in service they were not eligible for pension

benefits (Munnell, 1982). As a result, Congress adopted the

Employee Retirement Income Security Act of 1974 (ERISA).

The purpose of ERISA is to ensure that protections and guarantees

are provided for employees who are covered by private pension

plans (DOL, 1976).

The principle features of today's private pension plans

include: disability, death, and survivor benefits; age, service,

and early retirement provisions; vesting provisions; benefit

schedules; and financing arrangements (Logue, 1979). Disability,
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death, and survivor benefits will not be looked at in this

study. The remaining features are discussed in the sections

to follow.

D. PARTICIPATION ELIGIBILITY

Minimum lenth-of-service requirements are usually set for

the purpose of lowering administrative costs through the

elimination of processing "ins and outs" of short-term employees.

Prior to ERISA many plans excluded younger workers, especially

those under thirty, workers with less than five or ten years

of service, and those who were hired late in life (Munnell,

ERISA changed the eligibility requirements substantially

by requiring that all employees who reach the age of 25 and

have completed 1 year of service be included in the plan.

An exception to this is that when a plan provides full and

immediate vesting, then eligibility may be delayed until an

employee reaches the age of 25 and has completed 3 years of

service. Generally, 1000 hours in a calendar year is considered

a year of service under ERISA. ERISA also prevents employees

from being eliminated from the pension plan for measons of old

age. An exception to this is that defined benefit plans can

exclude an employee if employment is commenced within 5 years

of reaching the plan's normal retirement age (DOL, 1979).
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E. RETIREMENT AGES

The age at which employees become eligible to receive a

pension benefit greatly influences the retirement decision for

most workers. For many years the age of 65 has been viewed

as the normal retirement age for receiving full pension benfits

and as such has become the age when society no longer expects

people to work (President's Commission, 1981). Today three out

of four corporate pension plans have a normal retirement benefit

age of 65. Additionally, under ERISA, plans are not permitted

to delay payment of benefits beyond the age of 65 unless the

particioant recuests such a delay or the employee has partici-

pated in the company's pension plan for less than ten years

(Munnell, 1982).

Early retirement provisions, which, usually provide fDr

reti -ement before the normal age with reduced benefits ro-

those payable if retirement were delayed until the later

normal age, may also be included. Many of these early retire-

ment provisions provide for reduced retirement benefits as

early as age 55 (President's Commission, 1981). A 1974 Bureau

of Labor Statistics study of defined benefit plans revealed

that out of 1467 plans surveyed, ninety-five percent of the

covered workers were in plans that provided provisions for

early retirement benefits. However, only one percent of

these plans paid full normal retirement benefits to early

retirees and the remainder of the cases paid early retirees

reduced benefits. (Munnell, 1982).
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F. VESTING

Vesting of pension benefits means that at a specified point

in time an employee gains a contractual claim on pension payments.

The rights to benefits are earned and cannot be lost re-ardless

of whether he leaves his job, is fired or laid off, or leaves

his union (DOL, 1979).

Vesting may be immediate or deferred, and either full or

partial with step increases. Immediate full vesting means

that for each year of participation in a pension plan an employee

is guaranteed a full increment of the retirement benefit. In

contrast, deferred full vesting means that an employee must

work for a specified number of years befcre becoming vested

and then the employee becomes entitled to full benefits

retroactive to t-hat individual's first carticication in the plan.

i I -etin- (r-rded 'estin- -eans that an emolovee becomes
entitled to only a portion of the pension benefit for each year

of participation in the plan. As an example, a plan can provide

for immediate vesting of 10 percent of the benefit after cne

year of participation with a 10 percent increase for each

additional year up to 10 years when an employee would be

eligible for 100 percent of the benefit (Greenough and King,

1976).

The Employee Retirement Income Security Act of 1974

requires that private plans must provide for full and immediate

vesting of benefits derived from employee contributions. With

regard to employer contributions, the Act requires that one of

the following three vesting methods must be adopted as a minimum

standard:
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1. Full (100 percent) vesting after 10 years of service.

No vesting is provided for less than 10 years.

2. Graded vesting from 5 to 15 years of service. Under

this method an employee gains an unforfeitable right to 25

percent of the pension after 5 years of service, plus 5 percent

for each additional year of service up to 10 years, plus 10

percent for each additional year up to 15 years. This plan

provides for 25 percent of the pension being vested after 5

years, 50 percent after 10 years, and 100 percent after 15

years.

3. Rul of fortv-fve based on ape and service. T his

method provides that if an employee has completed five years

of service and the sum of the employee's age and years of

service add up to forty-five, then the employee is entitled

Sto 50 ercent vesting. 73r eazh year f serv_ e r.. .

the employee receives an additional 10 percent vesting up

to 100 percent. Additionally, each employee with 10 years of

service must be vested for at least 50 percent of the benefit

regardless of age and must receive an additional 10 percent

vesting for each year of service thereafter. (DOL, 1979;

Munnel, 1982; Greenough and King, 1976; Logue, 1979). Of the

three options available, a majority of U.S. corporations have

adopted the first option of providing full vesting after 10

years of service (Munnell, 1982).
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G. BENEFITS

The benefits paid by a private retirement income program

varies widely because of differences in objectives and ir.

individual work and earnings histories. In discussing retire-

ment benefits a distinction must be made between conventional

plans and pattern plans. A conventional plan is typically a

single employer plan with a contract between the employer and

nonunionized employees. A pattern plan is usually union-

negotiated. The main difference between these two plans is tat

conventional plans use salary history and all years of service

to determine benefit levels while pattern plans ra-y a flat

dollar benefit for each year of work (usually up to some

maximum) irrespective of salary histcry (Logue, 1979).

Conventional plans typically base benefits on a formula

that takes into account the number of years of service, the

historical salary of an employee, and some percentage specified

in the plan. A simple example of such a formula might be:

Annual pension benefit Salary Basis x Number of years of
service x 0.015

The salary basis and percentage used may differ greatly from

firm to firm. The salary basis used can range from an average

S%
of the entire career earnings history of an employee to the

final pay of an employee (Logue, 1979).

The trend over the last fifteen years has shown that

final average pay formulas are being used more and more,

increasing from 55 percent in 1960 to 75 percent in 1975.

Of those plans using final average pay formulas as a salary
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. basis, 95 percent used the five -onsecutive years of hi:hest

pay or the five years immediately preceding retirement as the

neriod for averaging. This trend is not surprising considering

the inflation in the 'United States over these years. By focusing

on final average pay, firms are providing some protection from

inflation for those employees who are nearing retirement

"rogue, 1979).

Table I shows the acoroximate annual median .ension benefit

. as a percentage of final year's comoensati3n under. .orventina

* plans. Salaries ranging from 39,000 to $50,000 are used along

prior

The table is based on 1975 data (Logue, 1979).

TABLE I

Median Pension Benefits

Final Annual Percent of
Salary Benefit Salary

$ 9,000 $ 2,610 29%
15,000 4,800 32
25,000 8,750 35
50,000 19,000 38

As mentioned earlier, pattern plan benefits are based on

a flat dollar benefit for each year of service regardless of

salary. A 1975 study by the Banker's Trust Company reported

that the median benefit under a pattern plan was $108 per year

of service with a range from $66 to $193. This equates to an

annual median pension benefit of $3,240 for employees retiring

under pattern plans with 30 years of service (Greenough and

King, 1976).
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in 1975, approximately 7 million employees received I.,3VD

million in benefits from coverage under private pension plans

for an average of $2,100 per retiree. In 1980 this increased

to 9.1 million employees receiving $35,177 million in benefits

for an average of $3,866 per retiree (Munnell, 1982).

H. ACCOUNTING BASIS

Chapter !I discussed two methods of financing retirement

income benefits, namely pay-as-you-go (cash basis) and advanced

funding (accrual basis). In dealing with private pension plans,

Federal law regulates the financing of the plans by setting

1ii'u " n lvi ie ments for the nuro se of e n 7u

that adequate funds are available to pay future benefits. As

a result, pay-as-you-go basis of accounting is not a viable

alternative to be used with private pension plans (President's

Commission, 1981). Additionally, Generally Accepted Accounting

Principles recognize accrual basis as the accepted method for

accounting for Pension costs (Millar, 1982).

Prior to 1974 firms were required to fund their private

pension plans at a minimum level to ensure that benefits

currently earned by participants were covered. To meet this

minimum funding level, annual pension plan contributions equal

to the plan's normal cost plus interest on the unfunded prior

service cost were required. With the enactment of ERISA in

1974 the funding requirements were made more stringent. Under

ERISA, employers are now required to fully fund the normal

cost each year and the prior service cost must be amortized
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over a period not to exceed forty years. The amrtizatr.

payments must cover both principle and interest (Munnell, 1982).

The Employee Retirement Income Security Act of 1974 requires

that when normal cos. and past service cost are used fcr

determining contribution levels, the costs must be determined

~14
by using an acceptable actuarial cost method. ERISA recognizes

six acceptable actuarial cost methods: the unit credit method;

the entry age normal method; the attained age normal method;

the individual level premium method; the aggregate method; and

the frozen initial liability method (Gibson, 1981). A 1964

survev -f what actuarial methods are actually being used revealed

that of' 163 companies responding: 42 percent used zhe unit

credit actuarial cost method, 37 percent used the entry age

normal method, 7 percent used the attained age normal metho.,

and the ra maining cmpanies uzsd other m'tad (Ganner and
Kingsberry, 1966). In contrast, the Wyatt Company's 1982

survey of 813 pension plans with 1000 or more active partici-

pants showed the following results: 40 percent used the entry

age normal method, 22 percent used the frozen initial liability

method, 20 percent used the unit credit actuarial cost method,

8 percent used the aggregate method and 1 percent used other

methods (Wyatt Company, 1982).

Contributions to a private pension plan fund can either be

made entirely by the employer (non-contributory plans) or

they can be made by both the employer and the employee (contributory

plans). In most plans the employee's portion is refunded, but

not the employer's portion, if employment is terminated prior
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St vstng ue 1 Toda the trend is towards r tto vesting ogue, I?79'. y .

pension plans being financed solely by the employer. - 9

Bureau of Labor Statistics study reported that 77 mercent of

all orivate pension clans are non-contributory (.DL, 193C'.

One reason for private olans being non-contributcoy 13 that

the tax advantage available from employer c-ntributiorDns to

private pension clans have created a strong incentive for

emioyers to exclusively finance nension benefits (Munnell,

1 :-.] "

T TS-RAN CE

ma or weakness f ea.: v c s-n zans ,was -.,a 7, ... zai

4:d n':t hold any legal laim against a firm for payment of

unfunded vested pension payments. Employee claims were against

the oenzion fund, not the firm. As 9 esult, i a firm went

, ut of business or terminaed its pension clan, the employees

with vested pension claims'rare only entitled to receive pension

benefits to the extent that the fund had adequate resources.

" Recognizing thi.s problem, the Employee Retirement Income

Security Act of 1974 established a requirement for all firms

to insure their pension funds through either private insurance

or through a newly established federal pension insurance system

called the Pension Benefit Guaranty Corporation (PBGC).

Addi*ionally, under ERISA firms were now held liable for pension

fund deficiencies (Munnell, 1982).

rhe Pension Benefit Guaranty Corporation is a nonprofit

body which is set up within the Department of Labor for the

52



puroseof insuring private pensio-n clan participns is

the loss of vested benefits due to termination of the clan.

Tc finance this te:: ination insurance, an uniform -crem i _

".6C per ,ear for each participant is assessed against the

employer. In the event that a firm terminates its pension

plan without having sufficient assets in its pension fund, the

Pension Benefit Guaranty Corporation will pay participants up

to a maximum of $1,381 per month (Munnell, 1982). To pay for

the cost of these pension claims, ?ens ,on Benefit . Guaranty

Coroora+ion has the right to attach up to 30 percent of the

'' net or. The claim a-a-nst the firm has the same

status as a tax lien and therefore in the event of bankruptcy,

the pension fund's claim against the firm is senior tc the

claims of secured and unsecured debt nocders (Logue, 199

M.1 3ma ry Y h Thp.ne -. >omeSert; of

1974 has improved private pension plans in three ways. First,

ERISA's participation and vesting requirements have created

pension guarantees that would not have existed without legis-

!ation. Second, funding requirements have led to pension

contributions that otherwise would not have been made. Finally,

up to 30 percent of corporate assets can now be committed to

financing pension benefits under the authority of the Pension

Benefit Guaranty Corporation. As a result of these changes

under the Employee Retirement income Security Act of 1974,

private pension plans have been established as serious commitments

whose fulfillment is backed not only by pension fund assets but

also by the assets of the corporation.
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IV. PUBLIC EMPLOYEE PENSION PLANS

A. INTRODUCTION

Chaoter IV provides a discussion of public employee oension

plans. In Section B a brief discussion on the background and

history of public employee pension plans is presented. The

remaining sections discuss the typical characteristics of federal,

state, and local employee pension plans. The -haracteris*ics

discussed are: participation eligibility, retirement ages,

vesting, benefits, and accounting basis.

B. HISTORY

The first oublic employee pension plans date back to 1857

when the New York City police force was provided a pension in

the event of disaoility or a lUmp-sum payment in tile event of

death. This first plan was financed by miscellaneous sources,

such as donations and proceeds from confiscated and unclaimed

property. It was not until twenty-one years later, in 1878,

that non-disability retirement benefits were made a part of the

plan. Under this provision, New York policemen were allowed

to retire without proof of disability at half their final pay

at age 55 with twenty-five years of service. The New York

firemen received a more generous plan at this same time,

receiving half their final pay after twenty years of service

(Tilove, 1976).
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During the next half century many other municipal emrloyee

pension plans were brought into existence but only select

groups of employees were covered: namely policemen, firemen 

and teachers. Financing for these first plans were either

entirely by the government or entirely by the employees them-

selves (Greenough and King, 1976).

In 1911 Massachusetts established the first retirement

system at the state level which covered the general employees

of the state. Prior to this time, the only public employee

Plans were at the municipal level. During the 1920's retire-

ment plans for public employees grew in numbers and coverage.

p anse --- t-'ded zei&ra . .vvra-e -:r e

employee groups such as policemen, firemen, teachers and

general state employees. By 1940 approximately half of all

state and local employees were covered by a retirement system

and by 1962 an estimated three out of four public employees

had such coverage (Greenough and King, 1976).

In 1976 state and local government retirement systems

covered approximately 10.3 million employees and the propor-

tion of full time state and local employees covered by such

plans was 90 percent. Annual benefits paid in 1976 were

between $6 and $7 billion (dinklevoss and McGil, 1979).

The Federal Civil Service Retirement System was established

in 1920 with 330,000 civil servants coming under the initial

plan. Participation in the initial plan was limited primarily

to those in the classified civil service, however, in 1942

coverage was extended to include all officers and employees of
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the executive, judicial and legisl ative branches of the

Government and the municipal government of the District of

Columbia. In 1946 congressmen were allowed to particicate in

the plan. By 1969 almost 2.3 million and more than 9 nut of

10 federal civilian employees were covered by the civi- service

retirement system (Mackin, 1971).

The principle features of today's public employee retire-

ment systems include: disability, death, and survivor benefits;

age, service, and early retirement provisions; vesting provisions,

benefit schedules, and f.inancIng arrangements. As in the

discussion on orivate pension plans, disability, death, and

urvivor benefits will not te discussed.

C. PARTI CPATION EL!IDIILITY

Almost all state -nd local emoloyee pension plans provi d e

for immediate participation by all full-time employees.

Part-time and temporary employees are not usually eligible to

participate. For those plans that do impose service requirements,

6 or 12 months is usually the waiting period that is set.

Participation in the Federal Civil Service Retirement System is

automatic except for members of Congress and certain employees

of the legislative branch who have the option of participating

(Greenough and King, 1976).

D. RETIREMENT AGES

The normal retirement age for publ'c employees is not as

precisely set as is the case for private plan employees.

Public employee pension plans have retirement ages ranging
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__rom no minimum age to age 65, with 70 percent having a normal

retirement age under &5. Momt plans have a single corinatCI n

of age and service requirements to be met prior to reTirin

with full benefits (Tilove, 1976). Tilove (1976) states that

the most common combinations used in order of frequency are:

1. Age 60, generally with a minimum of ten years of

service.

2. Age 65, with no minimum service required.

3. Age 55, with in most cases a minimum of twenty-five

years of service but more commonly thirty or more.

4. Any age, with a minimum of thirty or thirty-five years

f "ervia=.

Under the Federal Civil Service Retirement System a number

co combinations of age and service are provided for normal

retirement without reduction of benefits. Full retirement

benefits are payable, at the option of the employee, at aae

55 after 30 years of service or at age 60 with 20 years of

service or at age 62 with 5 years of service. Congressmen may

retire at age 60 with 10 years of service or at age 62 after

5 years of service (Greenough and King, 1976).

Most state and local pension plans allow employees to

retire with reduced benefits at a younger age or with less

service than is required for normal retirement. The benefits

for employees retiring early are typically actuarially reduced

to provide for the expected longer period of payment (Tilove,

1976).
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Compulsory retirement age provisions are inco.rport d 2n

about 79 percent of the state and local pension plans with,: tl-e

majority setting age 70 as the age for compulsory retirement.

Some states and localities have age 65 set as the age for

compulsory retirement unless the employer specifically allows

a continuation of service. For Civil Service employees retire-

ment is compulsory at age 70 after 15 years of service (Greenough

and King, 1976).

E. VESTING

Vesting provisions under state and local employee pension

plans are comparable to those of crvate c.a's. 7est .

generally full rather than partial, and it most commonly

depends on some specified period of service. Immediate vesting

's rare (Tilove, 1976). The most common length of service

requirements for full vesting and their percentages are:

thirty-one percent after 5 years, 18 percent after 10 years,

23 percent after 15 years, and 19 percent at 20 years.

Federal Civil Service employees are vested after 5 years of

plan participation (Greenough and King, 1976).

F. BENEFITS

Public employee retirement plans overwhelmingly use final-

pay plans to determine pension benefits. Final pay plans use

the same three-element formula that is most commonly employed

by private pension plans to compute benefit payments. The

elements of the formula are: a stated percentage times years

of service times final average salary (Tilove, 1976).
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The benefit formulas of most state and local plans use

either the highest three years of average salary (30 percent)

or the highest five years (54 percent). The number of plans

using a career average is negligible (Tilove, 1976). As with

private plans, the trend is towards using final average salaries

so that related pension benefits are provided some degree of

protection against inflation for those employees nearing

retirement. The percentage factor used varies from 1 percent

to 2 percent of final average salary for each year of service

depending upon the system, with the most frequently found

factor to be approximately 1 .5 percent of final average salary

for each year of service, or L5 percent of final average sal - -,

for 30 years of service (Greenough and King, 1976).

The Federal Civil Service Retirement System uses a three-

element formula for computing retired benefits, however, the

percentage factor is applied in three successive steps according

to years of service. Final average salary is determined by the

average salary during the highest three consecutive years.

The benefit formula is applied as follows: 1.5 percent per

year for the first 5 years, 1.75 percent for the next five

years, and 2 percent per year for each year thereafter up to

a maximum pension of 80 percent. The reason for the step

formula is to provide a benefit in favor of long-service

employees (Munnell, 1979).
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G. ACCOUNTING BASIS

As in the case of private pension plans, the method e:
financing retirement benefits for public employee rension

plans ranges from pay-as-you-go (cash basis) to advanced funding

(accrual basis). Since public pension plans do not come under

the jurisdiction of ERISA, they are not required by law to

fund their pension plans. As a result, public cension plans

must deal with the issue of whether to fund or not fund their

pensions and, if funding is elected, to what extent (".unnell,

1979).

?rc rt f a... -23 -you- flo ii argue that rserves

for paying pension benefits are not needed since public autnori-

ties are bound to fulfill benefit commitments and federal,

state and local governments have the power to tax and therefore
will be abe oc raise the neededd oey. a 2 3-

presented is that reserves wculd merely serve as an :nvitaticn

to enact benefit increases without an increase in contributions,

i.e., in the future it might be argued that reserves are not

needed or at least they are too large, and authorities may be

persuaded to give higher benefits without higher contributions.

A final argument for pay-as-you-go financing is that the

relatively "soft dollars" of the future will make it easier

to contribute. A "soft dollar" is the depreciated value of

the dollar over time (Tilove, 1976).

Advocates of funding feel that the single most important

consideration in favor of funding is that it helps enforce
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responsibility. Funding prevents those in authority from

adopting lavish benefit provisions for today's workers, wiile

passing the cost on to future generations. Another arzument

i in favor of funding is that investment earnings on tension

funds will reduce future contribution requirements. On the

average, earnings from investments make-up 26 percent of the

total receipts of state and local retirement systems. As a

result, funding can mean a smaller total outlay of public
funds for pension benefits (Tilove, 1976). Munnell (1979)

makes the following points for the desirability of funding

at t'e state and local level:

1. To enforce fisca responsibility ox•

recognition of the long-term costs of proposed benefit changes.

2. To ensure that adequate revenues are available to

- enslon obi t io n s

3. To allocate pension costs as benefits accrue so that

they are financed by the generation that enjoys the services

of public employees.

4. To strengthen the position of state-local gcvernments

in financial markets to avoid excessive interest costs or low

credit ratings due to large unfunded liabilities.

The present trend in financing of public pension plans is

towards some level of funding. A 1978 pension task force

report on public employee retirement systems indicated that

only 17 percent of state and local pension plans and 35 percent

of federal pension plans use pay-as-you-go as a basis for

financing benefits. The remaining plans use some method of
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funding to accumulate reserves to pay for benefits in the

future (Munnell, 1979). The level of funding can be either

partial or full. Munnell (1979) maintains that public pension

plans have less of a need for full funding of benefits than

private plans due to the fact that public plans are sunorted

by governments which have perpetual life and the power to

tax. Today's funding of public pension funds bear out Munnel!'s

feeling with the typical federal, state, or local pension plan

employing partial funding vice full funding.

At first glance public pensions appear to be considerably

more generous than private pension plans considering the

differences inr beneit formulas, salary a-verajinz -r i:s, and

retirement ages. However, when employee contributions are

taken into consideration, this difference narrows substantially.

As an example, a 1971 New York State Department of Labor survey

revealed that a New York state or local government employee with

30 years of service and final salary of $10,000 received 49

percent of the final salary under New York's public pension

plan as compared to 24 percent for a worker under a private

pension plan. However, once the public employee's contribution

is considered, the net rate for the public employee drops to

34 percent. Additionally, for workers with shorter periods of

service the difference is even smaller. For a worker with 20

years of service and a final salary of $10,000, the net rate

for the public employee is 23 percent of final salary as opposed

to 17 percent for the employee under a private pension plan

(Munnell, 1979).
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Ninety percent of the state and local plans are contri-± fftc-r:,
as opposed to only 33 Percent of the private plans rt L.ly

all federal civilian employee pension plans have an emtlioyee

contribution provision. State and local plans normally require

employee contributions of 5 to 7 percent of wages while the

civil service system receives employee contributions of 7 percent

of wages. In 1975, approximately 35 percent of contributions

to state and local plans were financed by the employee and 16

percent of the federal contributions were made by the employee.

In 2ontrast, less than 8 percent of the contributions to private

plans were made by employees (Munnell, 19'79).
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V. MTILITARY APPLICATION

-A. AL ' T ' 'ATVBS
AI. A L 114 I L I E. S .

As discussed in Chapter I, the objective of this thesis

is to determine an appropriate method for accounting for the

cost of retired benefits so that the full cost of a manpower

*decision can be identified in the period in which decisions

* are made regarding the utilization of that man-ower. As seen

in Chapter IT, the current generally accepted procedures for

accountin_ for retirement costs is through the use of accrual

basis accounting along with actuarial cost methods. Actuarial

cost methods are used to determine the ncrmal cost and past

service cost needed to fund pension plans. The funding of the

militar;- retire-ent -'ste" _- not withiin th'e sc-Ce of' this

thesis, therefore the mechanics of funding a retirement olan

will not be discussed. Appendix I contains a summary of the

work done by the Defense Manpower Data Center showing a method

for fully funding the military retirement system.

Actuarial cost methods were designed primarily as funding

techniques, however, the methods may also be used for determining

pension costs for accrual basis accounting (Hicks, 1965). It

is this second use, the determination of pension costs under

accrual basis accounting, that will be considered in this

chapter. A decision on funding the military retirement system

has no bearing on the importance of using accrual basis accounting
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for the military retirement system. Accrual basis account: _

the recognized method for matching expenses with tnie oerf::

which they are incurred (Welsch and Anthony, 1981). Accrual

basis accounting allocates costs to the period of employment,

not the period of retirement. Therefore, accrual basis-

accounting is the approach that will be used along with actuarial

v cost methods to assign the cost of future retirement benefits

to the period in which they are earned (Tilove, 1976).

In discussing actuarial cost methods to be used in determining

yearly retirement costs, past service costs will not be considered.

As previously defined, past service cost is the pension -ost

assigned to years prior to the inception of a pension plan.

Past service cost plays an important role in the overall

fundin- scheme of a pension plan but it has no effect on the

current year's accrued cost for benefits earned. On the other

hand, normal cost is the annual cost assigned under actuarial

cost methods to years subsequent to the inception of a pension

plan. It is this cost that is recognized as the yearly cost

of future pension benefits (Hicks, 1965).

Along with the normal cost, actuarial g-ains and losses must

also be considered in determining the correct portion of the

cost of future benefits to be assigned to the current year.

Actuarial gains and losses are the variances between the
S

actuarial assumptions used in calculating retirement costs and

the actual results of experience. The gains and losses can

be applied on the immediate basis (assigned entirely to the
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current year) o the spread basis (ammortized over a nu -"

future years) (Phoenix and Bosse, October 1967).

In deciding which actuarial method should be employed,

generally acce-ted accounting principles provide that any of

the actuarial cost methods discussed in C'apter II are azpro-

priate as long as costs are allocated in a rational and system-

atic manner (Hicks, 1965). In determining whin.h actuarial

cost method is most appropriate for use in a-locating the cost

of the military retirement system the following points are

aplicable:

1. The individual level premium method and the aggregate

method are not consiaerid to -e a rocriate alternatives for

determining accrued military retirement costs. Both of these

methods comoine the oast service cost with the normal cost in

arrivin7 at the cost to be applied to a given year. As discussed

earlier, only the normal cost and actuarial ins and losses

are to be recognized in determining the current year's portion

of the cost of future retirement benefits.

2. The unit credit cost method is not commonly used by

public employee retirement systems. One reason is that the

method is not readily applicable to plans which base benefits

on final salary. The unit credit cost method calculates the

amount needed to purchase a unit of retirement benefit based

on a percentage of the current year's salary. Since the

military's retirement benefit is based on the final month's

basic pay (average of the highest 36 months of basic pay for

members entering the service after September 8, 1980), the
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method is not suited for determining the accrued cost o:" o I-"

retirement benefits. A second reason is that the presen; ;a!,e

Iof each year's unit of cost is used as the normal cost 7..rged

to that year. Under this method, the normal cost becomes larger
ri eploye eus toretire ment the

each year because the closer an employee gets to ei n the

shorter the period becomes for providing for the present value

of the future retirement benefits. As a result cost increases

with age and does not necessarily reflect the period's true

accrued protion of the benefit cost (Smith, 1977).

3. The entry age normal method is the most widely used

actuurial method by both public and private pension -,lans.

;he attractiveness o-: t., en try age .... :ne; .2 is ta Is

develops a level annual amount or percentage of pay tO be

soread over the employee's total years of active service.

Each r;ear of service shares equally in accounting for the

normal cost of an individuals f.ture retirement benefits.

Additionally, a level percentage of payroll is preferable

because it provides a fair spread of cost between generations

and between present and future price and income levels. (Tilove,

1976; Wyatt Company, 1983) Frankel and Butler (1982) have

incorporated this method in the calculation of retirement costs

for the enlisted billet cost model. Finally, Smith (197'7)

maintains that selection of the appropriate actuarial cost

method and the implementation of that method is the proper

function of the actuary because only the actuary has the

expertise and professional judgement necessary to make the
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decision. If one agrees with Smith's position then the entry

age normal method, which is utilized by the Defense Yanpower

Data Center (DMDC) actuary in the valuation of the military

retirement system, should be considered as an appropriate

method for allocating military retired costs.

The entry age normal method can be applied on the individual

basis or the aggregate basis. Both of these methods will be

explored to see how each is applied in allocating the yearly

cost of future retirement benefits. In applying the entry

age normal method actuarial gains and losses must be considered

as a part of each year's retirement cost. Gains and losses

occur due to d4ferences n w*: actualy tran:,i re-a a r- d4

had been assumed to take place through the use of actuarial

assumotions. Actuarial gains and losses are, at best, an

indication of the short term accuracy of the actuarial assumptions

used. Since retirement costs are viewed as long-range costs,

Hicks (1965) in APB No. 8 maintains that actuarial gains and

losses should be spread over a reasonable period of years,

either through the normal application of the actuarial method

or by separate adjustments (Phoenix and Bosse, October 1967).

The most common method used in spreading is to spread all

unamortized gains and losses over the future service lives

(or payroll) of the active plan participants. In application,

the adjustments are usually included in the calculation of the

current year's normal cost. This method has the advantage of

spreading the gains and losses over an annually revised period
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approximately equal to the future service-life of the actie

members instead of amortizing the gains and losses over some

fixed period. (Dreher, 1967; Tilove, 1976).

Of the two techniques used for employing the entry age

normal method, the individual basis and aggregate basis, the

former will be discussed first.

B. INDIVIDUAL BASIS

The individual basis, as the word implies, is used for

calculating the retirement cost for an individual participant

of a plan. in calculating the current year's cost of an

gains and losses are recognized. Under the entry age normal

method, the normal cost is the level annual amount for each

emplcyee which, if accumulated over each member's entire service-

life, would provide for the employee's full pension at retirement.

Actuarial gains and losses on the other hand, are the difference

between the normal cost under actual conditions and normal cost

under assumed conditions. The gains and losses are spread over

the remaining service-life of the individual resulting in only

a portion of the gains/losses being charged to the 'rent

year. The sum of the normal cost and the current year's

portion of the gains/losses equals the current year's accrued

retirement cost for an individual service member.

In applying the individual basis to the active force as a

whole, known historical averages combined with projections

* for the future can be used to determine the current year's
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accrued retirement cost for eac ' entrant group. Th1s tsn2

is illustrated in Section D of this chapter.
AIS r..........

C. INDIv:r,, 4 BAI MB 'HO

An entry age normal method, individual basis, can be used

for either an individual, or an entrant group as a whole, in

calculating the current years accrued retirement cost for a

retiree(s) expected to retire in a given pay grade. The accrued

retirement cost for an individual is determined first, steps

1-3 below, and then the cost for the entrant group is derived

in step 4. The methodology used for the individual basis 4s

1. Individual normal cost computation.

a. Calculate the annual retired annuity, A(G,LOS),

for an individual retiring in pay grade, 3, and length

of service, LOS. The current military retired pay

formula is used.

A(G,LOS) min (2.5% x LOS, 75%) x BP x 12

where: LOS = length of service at retirement

G = Lay grade of retiree

BP = final monthly basic pay (ave. of the

highest 36 months of basic pay if entered

after September 8, 1980)

b. Calculate the present value of the future retirement

benefits, P, as of the date of retirement.

P A(G,LOS) [I - 1
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where: A(G,LOS) : annual retired annuity

i = annual discount rate

L = life expectancy of individual at

date of retirement

c. Calculate the normal cost, NC, which is the level

annual cost associated with providing for the

future retirement benefits.

NC = P (1 + i)n - 1

where: P =present value of future retirement

benefits

= annual discount rate

n = number of years that normal cost

contributions are made

2. Individual actuarial gains and losses computation.

a. alculate the actuarial gains/losses, F, by taking

the difference between the normal cost under current

conditions, NC, and the normal cost under actuarial

assumDtions, AC. The normal cost under actuarial

assumptions, AC, is determined in the same manner as

the normal cost under current conditions, NC, exceDt

that the previous year's actuarial assumed conditions

are used instead of the current actual conditions in

calculating the present value of future retirement

benefits, P, and the normal cost under actuarial

assumptions, AC. (This presumes that the plan has been
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in use for more than one year. Actuarial gains and

losses are not a factor in the initial year of

implementation).

F NC - AC

..there: NC = normal cost under current conditions.

AC = normal cost under actuarial assumptions

3. Current year's total individual retirement cost computation.

a. Calculate the current year's portion of the gains/

losses applied, Fa. Under the individual basis gains

and losses are spread over the remaining expected

work-li-e o- 'he individual.F 1
Fa = (F + Fd) IL 1 -+i)RWL

where: F = current year's gain/I osses

- = r,, .... ... .. d , z s es

RWL remaining wcrk-life of an individual

i annual discount rate

b. Calculate the current year's total retirement cost,

RC, for an individual expected to retire in grade, G,

and length of service, LOS.

RC = NC + Fa

where: NC = normal cost under current conditions

Fa = gains/losses applied to current year

4. Total current year's retirement cost computation for all

individuals in an entrant group who are expected to retire in

pay grade, G, and length of service, LOS.

V. 72
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a. Calculate the number of people, N, from a given

entrant group who are expected to retire in -ay grade .

N=I x ?r(R) x Pr(G)

where: I = number of entrants for a given year

Pr(R) probability of entrant reaching retirement,

R

Pr(G) probability of entrant retiring in given

pay grade, G

b. Calculate the current year's total retirement cost,

TRC, for all individuals in an entrant group who are

expected to retire in pay grade, G, and length of

servi ce, LOS.

TRC = RC x N

The-e: RC = total retirement cost for an individual

N = number of people expected to retire in

pay grade, G

D. INDIVIDUAL BASIS EXAMPLE

The following example demonstrates the use of the methodology

discussed in Section C. Hypothetical data (an approximation

of 1982 actual data) is used to compute the 1982 retirement cost

for members who entered the military in 1964 and are expected

to retire in pay grade E-7, after 22.2 years of service (DOD,

April 1982).

1. Participant data and actuarial assumptions.

Year of service entry 1964

Grade at retirement E-7
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LOS at retirement 22.2 (ave. L0.

for E-7's receiving retired pay)

Entrant age 19

Retirement Age 41

Life expectancy assumption 32.95

Discount rate 10.0%

Annual salary scale increase 7.5%

1982 E-7 basic pay @ 22 YOS $1,522.20

Projected 1986 E-7 basic pay $2,032.85

Deferred gains and losses ($4.75)

Normal cost under assumed conditions $1,631.10

ca1ulated using " revuous year's assumed conditions

Probability of new entrant retiring .11

Proportion of entrants retiring as E-7's .433

Number of new entrants in 1964 230,000

2. 1982 individual normal cost computation.

a. Calculate the annual retired annuity, A(G,LOS),

for an E-7 expected to retire in 1986 with 22.2 years

of service.

A(E-7,22.2) = 2.5% x 22.2 x $2,032.35 x 12

= $13,538.79

b. Calculate the 1986 present value of the future

retirement benefits, P, for an E-7 with 22.2 years of

service.

P = $13,538.79 x - (1 + .132.95
.1

- $13,538.79 x 9.5674

= $129,530.67
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c. Calculate the 1982 individual normal cost, MC.

24.2 -NC $129,530.67 x (1 + .1

= 129,530.67 x .0137

= $1775.14

3. 1982 actuarial gains and losses computation.

a. Calculate the 1982 individual actuarial gains/

losses, F.

F: $1775.14 - 1,631.13

: $144.04

c~o l ni&idua r tirent y-t o-ut.ati

a. Calculate the gains/losses applied, Fa, in 1982.

Fa {144.04 + (4.75)} [ -(1 .1)5

= $139.29 x .2638

- $36.74

b. Calculate the 1982 total individual retirement

cost, RC, for a 1964 entrant expected to retire as an

E-7 in 1986.

RC= $1 , 775.14 + 36. 74

- $1,811.88

5. 1982 total retirement cost computation, TRC, for all

1964 entrants expected to retire as E-7's in 1986.

a. Calculate the number of 1964 entrants expected

to retire as E-7's, N.

N = 230,000 x .11 x .433

- 10,955
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b. Calculate the 1982 total retirement cost, TRC, 'or

all 1964 entrants expected to retire as E-7's i, 1)6.

TRC = 10,955 x $1,811.88

= $19,849,145.40

E. CHANGES IN INDIVIDUAL ACTUARIAL ASSUMPTIONS

This section contains a discussion on how changes in the

various actuarial assumptions results in the individual's

total retirement cost being higher or lower than normal cost.

-. Table ii illustrates the effect that actuarial gains and losses

L- have on the total cost for an individual E-7 retiree described

.. n z' o:1 - :.:ear. 96e gin. an1 lz[z. ,

as a result of variances between the assumed annual pay scale

increase (7.5 percent) and the actual annual increase experienced.

Additional gains/losses would normally be expected to occur as

a result of variances in the other actuarial assumptions not

included in this example. Relatively large gains were recognized

in years 1966, 1970, 1973, 1981, and 1982. As can be seen from

the table, each of these years t percentage of basic pay increase

was well above the assumed 7.5 percent increase. In the majority

of the remaining years, losses occurred due to basic pay

increasing at a slower pace than the assumed rate.

If the actuarial assumptions used are reasonably close

approximations of what actually takes place in the long run,

then the short term gains/losses tend to cancel each other out

in the long run. In this illustration, the gains tend to

balance the losses in long run. The overall difference between
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TABLE II

Gains/Losses Amortization

% BP Gains/ Year' s
Year Pay Losses Applied Deferred Cost

1964 14.3% $ 0 $ 0 $ $1 714
1965 2.3 (79) (9) (78) 1,626
1966 10.4 53 (3) (17) 1 685
1967 3.2 (67) (10) (81) 1,611
1968 5.6 (28) (13) (97) 1 580
1969 6.9 (9) (13) (96) 1 57!
1970 12.6 75 (3) (10) 1,656
1971 8.1 9 0 0 1,668
1972 7.9 6 1 6 1,675

1)07r 1 9 1 oo
1946.2 72.i-,

1975 5.5 (32) 6 31 1 733
1976 5.0 (40) (1) (12) 1 686
1977 3.6 (61) (12) (67) 1 61L
1978 6.2 (20) (15) (71) 1 592
1979 5.5 (30) (19) (87) 1 557
1980 7.0 (7) (19) (76) 1 550
1981 11.7 61 (3) (5) 1 628
1982 11.3 !44 37 117 1,812
1983 4.0 (58) 19 35 1 ,736

1984 4.0 (56) (9) (18) 1 653
1985 7.5 0 (11) (8) 1 651
1986 7.5 0 (9) 0 1 653
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the gains and losses for the period 1964-1984 was a nt -

of ($53). This loss is the amount by which the overall retire-

ment cost is reduced due to the long run effect of annual

salary increasing at a slower rate than had been planned for

under the actuarial assumptions. The actual average annual

salary scale increase for this same period was approximately 7

percent.

Table III shows what the approximate effect one or another

change in actuarial assumptions will have on individual and

entrant group normal cost. Computations are based on 301,000

enlisted entrants with 1981 service entry dates. The remainder

of the participant data and actuarial assumptions are as stated

in Section D of this chapter. The effect that each actuarial

assumption has on normal cost is discussed:

1. Change in_ interest rate. An increase n the annual

interest rate from 9i Dercent to 10 percent would reduce the

entrant group annual normal cost by $9.3 million, or 10.3

percent. Overall, for each percent increase in the interest

rate, normal cost is reduced by approximately 5.2 percent.

2. Change in salary scale. A change in the rate at which

the salary scale increases or decreases also effects normal

cost. A change in the annual salary scale from 7j percent

to 8 percent results in the annual entrant group normal cost

increasing by $8.8 million, or 11 percent. Each percent

increase in the rate that the annual salary changes results

in an increase in normal cost by about 5.3 percent.
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TABLEII

Changes in Actuarial Assumptions

Interest Individual Entrant Group cercent
rate normal cost normal cost chanqe

($ millions)
9.50% $6,307 $90.4

10.00 5,659 81.1 !0.3l
10.25 5,362 76.9 5.2

Salary Individual Entrant Group Percent
scale normal cost normal cost change

($ millions)
7.25% $5,374 $77.0
7.50 5,659 81.1 5.3%
3.00 6,273 90.0 11.0

Percent Individual Entrant group Percent
retiring normal cost normal cost change

($ millions)
10. " ' ,65, t179.4•3
11•. ,5,659 31.1
11.50 5,659 84.8 4.6

Percent
retiring Individual Entrant group Percent

as E - 7's normal cost normal cost change
($ millions)

$5,659 $81.0
43.50 5,659 81.5 I. 6%
44.20 5,659 82.4 .1

Life Individual Entrant group Percent
expectancy normal cost normal cost change

($ millions)
32.50 yrs $5,647 $81.0
33.00 5,660 31.1I 0.1%
34.00 5,683 81.5 0.5

Individual Entrant group Percent
LOS normal cost normal cost change

($ millions)
21 yrs $5,243 $75.2
22 5,648 81.0 7.7%
23 5,698 81.7 0.9

Number Individual Entrant group Percent
entrants normal cost normal cost change

($ millions)
295,000 $5,659 $79.5
300,000 5,659 80.9 1.8%
310,000 5,659 83.6 3.3
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3. Changes in the percent retiring from an entrant zrcu

and the percent retiring as _-7's from an entrant groun. The

effect of changes in these two percentages are not as sig.-

ficant as the previous two discussed. An increase from 11

percent to 11 percent for the percent retiring from an entrant

group and from 43i percent to 44 percent for the percent of those

retiring as E-7's, results in an increase in normal cost by

$3.7 million, or 4.6 percent, and $.9 million, or 1.1 percent

respectively. For each percent increase in the percent

retiring from an entrant group normal cost increases by ap-ox-

mately 2.3 percent. For a 4 percent increase in the percent

retiring as U-'s t.e normal cost increases by about .b

percent.

4. Changes in retired life expectations. The effect of

a change in retired life expectations does not have the same

degree of impact on normal cost as interest rate and salary

scale changes. A one year (3 percent) increase from 33 to 34

years in the length of time that a retiree is expected to

live after retirement results in an increase in normal cost

of only $.4 million, or 0.5 percent.

5. Changes in the number of entrants. A change in the

number of entrants has the effect of changing the normal cost

in direct proportion with the change in the number of people

entering the service. As can be seen from Table III, an increase

in the number of entrants from 300,000 to 310,000 (3 1/3 percent)

increases the normal cost by $2.7 million, or 3 1/3 percent.
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6. Change in length of service at retirement. The effect

that a change in the length of service has on the annua omal

cost is dependent upon whether or not the change incudeS an

increase in final ronthly basic pay due to a longevity step

increase in salary, i.e., at LOS 20, 22, and 26. As an example,

a one year increase 4n LOS from 21 to 22 years, which includes
a longevity step increase in basic pay, result in normal cost

increasing by $5.8 million, or 7.7 percent. Tn contrast, a one

year increase from 22 to 23 years of service without a longevity

steD increase results in a normal cost increase of only $.7

million, or 0.9 percent.

t i'bove, it is ac-carent that the atuaria.

assumptions used for determining the annual normal cost can

have a great impact on the retirement cost charged to the

current year. For this reason it is important that actuarial

assumptions be evaluated on a continuing basis to ensure
that they accurately reflect the real situation. A survey by

Ganner and Kingbery (1966) revealed that 89 percent of 163

plans studied recomputed actuarial assumptions every year.

Of the actuarial assumptions previously discussed, only

the interest rate and life expectancy assumptions are completely

independent and uncontrollable by the decision maker. The

remaining assumptions, salary scale changes, percent retiring,

percent retiring in a given grade, length of service at retirement,

and number of entrants are factors that can be effected by changes

made by the decision maker.
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In the previous discussion on changes in actuara_ asz7~r;i:rns,

various factors were changed and the resultant impact discuss .

However, in each case it was assumed that only one cf 1e

factors was effected by the change and therefore the results

could be easily predicted. In reality, a change in one factor

normally will effect the other factors in a manner which may

either counteract the intended results of the change or compound

them. As an example, an increase in the salary scale may also

result in more people staying until retirement age and retiring

with a longer length of service. However as the average length

of' service increases retirement age also increases and riven the

same life exoectancy, the number of years of reti"rement is

shortened. The shortened number of retirement -ears -ouid help

to counteract the effect of the other increases.

TABLE IV

Combined Changes in Actuarial Assumptions

(Dollars in millions)

Entrant
LOS group Combined

Chg. Salary % at Life normal percent
no. scale Stay retire expect cost increase

7.5% 11,0 22.2 32.95 $81.1
1 8.0 11 22,2 32.95 39.9 10.9%
2 8.0 12 22.2 32.95 98.1 17.3
3 8.0 12 23.0 32.95 99.2 18.2
4 3.0 12 23.0 32.04 98.7 17.3

Table IV illustrates a hypothetical case in which an

increase in salary scale (change no. 1) is accompanied by a

change in the percent staying until retirement (change no. 2),
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the length of service at retirement (change no. 3) and 7he ife

. expectations after retirement (change no. . An i*n-";,-±aI f

oercent change in salary scale results in normal cost increasing

by about 11 percent however, the cumulative effect of changes

in salary scale, percent staying until retirement, length of

service at retirement and life expectancy after retirement

* results in an overall increase in normal cost of about 18 percent.

As can be seen from this example, to be a useful tool, the

decision maker in predicting the change in the retirement cost

must consider the total effect a change has on all of the

•actuarial assumttions. Without this consideration, the results

may oe s iicanI -- rer tnt than ... L .. cted.

As discussed in Section C and illustrated in the examile

in Section D, the retireent cst for an i entrant ?an

b calculated through the use of an entry age normal method.
Tn practi-e, however, the user must be cautious when considering

the effects that an individual entrant's retirement cost has

on the entrant group as a whole. For instance, to assume that

a decrease in the active force by 1000 people would result in a

decrease in the retirement cost by the cost of 1000 retirees

is erroneous since a portion of the 1000 people would not

normally be expected to stay until reaching retirement age

even if the force was not reduced. As an example, if the assumed

percentage of entrants staying until retirement is 11%, then

the retirement cost is only reduced by the cost of 110 (11% x

1000) entrants who are expected to stay until retirement.
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The other 390 entrants are expected to leave the service before

reaching retirement and therefore can not be considered as

part of a cost reduction.

F. AGGREGATE BASIS

The normal cost under the individual basis entry age normal

method is computed as a level amount for each participant of

the plan. However, when the entry age normal method is applied

on the aggregate basis, separate amounts are not computed for

individual members. Instead, computation of the costs are

based on the total plan with a level percentage of payroll

being use". to il z... ...... .:, o - .... yZa±

(Hicks, 1965).

The level percentage factor to be used in computing the

normal cost is derived by dividing the present value of the

expected future retirement benefits for the new entrant grou.
by the present value of future salaries of a new entrant group

starting their career on the valuation date. The level

percentage factor determined from the entrant gioup data is

then applied to the current year's total basic pay of the

active force in calculating the year's total normal cost.

The present value of future retirement benefits and the present

value of future salaries have been computed by The Office of

the Actuary, Defense Manpower Data Center. The resultant

normal Qst for officers and enlisted as a percentage of

payroll was 46.2 percent in 1980, 47 percent in 1981 and 50,7

percent in 1982. Officers had a normal cost percentage of
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38 percent of basic pay in 1980, 40 percent of basic pay i.

1981, and 42 percent of basic pay in 1982. (DOD, 1980; DOD

19-1; DOD, September 1982)

The Defense Manpower Data Center in its valuation f the

military retirement system uses the entry age normal method on

the aggregate basis. In valuating the military retirement

system, DMDC assumes that a funding scheme would be established

and therefore past service cost is recognized along with normal

cost and actuarial gains and losses with the gains/losses being

added to the past service cost and amortized over a pericd of

4. ears (-eA e ~ i c a 'nayfM'

The method employed by DMDC can be adapted for use in determining

the current year's cost of future retirement benefits without

recognizing the past service cost by implementing the frozen

initial liability method. Under this method, the past service

cost at implementation of the plan remains constant throughout

the life of the plan and therefore is not considered in calcu-

lating the current year's cost of future retirement benefits

(Hicks, 1965).

In calculating the current year's accrued cost of the

active force's retirement benefit, as was the case for the

individual method, both normal cost and actuarial gains and

losses are considered. Past service liability is not a factor.

However, the normal cost is determined by applying the normalr cost percentage factor to the current year's total basic pay

. , of the active force. Actuarial gains/losses for the aggregate
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basis are calculated in a si.milar manner as they were f r .;e

individual basis exceot that the computations are in the a2regat3,

Ie., the di*erence I s taken between the aggregate normal cost

under actual conditions and the aggregate normal cost under

assumed conditions. Amortization of gains/losses that are

accumulated under the aggregate basis are handled in basically

the same manner as under the individual basis and as illustrated

in Table II. The difference between amortization under the

aggregate basis and amortization under the individual basS ms

the Deriod over which the gains/losses are spread. FCr the

a:7gr-egate b- i lose- are snrea-1 ove razo na: e---

of time, normally 10 - 20 years, instead of the remaining work-

life of the active force (Phoenix and Bosse, August 1967).

The reason for this difference is that when dealing with the

active force as a whole the assumption is made that the force

Has a perpetual work-life. In contrast, the work-life of an

entrant under the individual basis can be measured. Therefore,

a reasonable period of time is arbitrarily selected, 20 years

in this case, for spreading the gains/losses of the active work

force. The sum of the normal cost and the gains/losses applied

to the current year is the current year's accrued cost of the

active force's total future retirement benefit.

3. AGGREGATE BASIS METHOD

The method for using the entry age normal method on the

aggregate basis is as follows:
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1. Normal cost computation.

a. Calculate the normal cost percentage factor, "7.

F= PBe

PCe

where: PBe = present value of future benefits ,of new

entrant group oi

PCe = present value of future compensation of A

new entrant group

b. Calculate the normal cost for the current years

active force.

NC = PF x TBP

where: PF normal cost percentage factor

TBP : total basic pay for current year

2. Actuarial aains and losses computations.

a. Calculate the actuarial gains/losses, F, by taking

tie diference between the normal cost under current

conditions, NC, and the normal cost under actuarial

assumptions, AC. (This presumes that the plan has been

in use for more than one year. Actuarial gains and

losses are not a factor in the initial year of

implementation).

F = NC - AC

where: NC = normal cost under current conditions

AC = normal cost under actuarial assumptions

3. Current year total retirement cost computation.

a. Calculate the current year's portion of gains/losses

applied, Fa. Under the aggregate basis gains and
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losses are spread over a reasonable period of t"me,

e.g., 20 years.

Fa = (F + Fd) 1
- ( T T -i 2 0

where: F = current year's gains/losses

Fd = prior year's deferred gains/losses

i = annual discount rate

b. Calculate the current year's total retirement cost

for the active force.

TRC = NC + Fa

where: NC normal cost P-r the curren ' year

Fa = gains/losses applied to current year

H. AGGREGATE BASIS EXAMPLE

The following example demonstrates tne use of the aggregate

basis methodology discussed in Section . -yothetical data

(an approximation of 1982 actual data used by the Defense

Manpower Data Center) is used to compute the total 1982 accrued

retirement cost. The normal cost under assumed conditions is

arbitrarily selected for purposes of demonstration of the

aggregate method. This cost would normally be determined

by using the actuarial assumptions of the previous year for

computation of the cost.

1. Participant data and actuarial assumptions.

Dollars in Billions

Year of computation 1982

Total 1982 active force basic pay $27.9
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Salary scale increase 7.5"

Discount rate I0.0 ,

Present value cf future benefits of new

entrant group $4.2

Present value of future compensation of

new entrant group $8.3

Normal cost under assumed conditions $13.0

Deferred gains and losses $3.2

2. 1982 normal cost computation.

a. Calculate the normal cost percentage factor, PF.

= 50.6%

b. Calculate the 1982 normal cost, NC, for the active

force.

NC : 50.6% x $27.9

: $14.1

3. 1982 actuarial gains and losses

a. Calculate the 1982 actuarial gains/losses, F.

F = $14.1 - 13.0

-$1.1

4. 1982 total retirement cost computation.

a. Calculate the gains/losses applied, Fa, in 1982.

Fa = (1.1 + 3.2) [ '  12 .1)20]1 (! + . 20

4.3 x .1175

=$5
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b. Calculate the 1982 total retirement cost, T-, f'r

the active force.

TRC = $I.1 + .5

I. CHANGES IN AGGREGATE ACTUARIAL ASSUMPTIONS

Changes in one or more of the actuarial assumptions used

in calculiting the annual normal cost of the active military

force on the aggregate basis have the same effect that the

changes had on normal cost computations under the individual

basis. Under the aggregate basis changes in the actuarial

a Z m- 3n s are ref ,ct-d _ elther tae ttal 7a 3"

or the normal cost percentage factor. Changes in salary scale

and size of the active force directly effect the total basic

pay factor. Changes in each of the remaining actuarial

assumptions -- interest rate, percent staying until retirement,

percent retiring in a given pay grade, retired life expectations,

and length of service -- have an effect on the normal cost

percentage factor.

Table V has been prepared to show what the approximate

effect that changes in total basic pay or normal cost percentage

factor have on the current year's accrued retirement cost. As

was the case for changes in the number of entrants under the

individual basis, the normal cost under the aggregate basis

changes in direct proportion with the change in total basic

pay. For a 1 percent increase in total basic pay from $27.9

billion to 28.2 billion, normal cost increases by about 1 percent.
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TABLE V

Changes in Basic Pay & Percentage Factor

(Dollars in billions)

Basic pay Percent Normal Percent
change factor cost change

$27.9 50.7% $14.1
28.2 50.7 14.3 1.0%
28.7 50.7 14.6 2.0

Percent
f a(t r a' 1 +r- ,t

$27.9 50.7% $14.1
27.9 51.2 14.3 1.0%
27.9 52.2 14.6 2.0
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Changes in the percentage factor have a greater impact ... rmal

cost than basic pay changes. An increase in the normal cost

percentage factor from 51.2 percent to 52.2 percent re.sults in

the normal cost increasing by 2.0 percent. For each 1 per cent

increase in the percentage factor normal cost increases by

approximately 1.0 percent.

Along with understanding how changes in total pay and the

normal cost percentage factor effect the normal cost, it is

important for the decision maker to understand how changes in

the actuarial assumptions, which the decision maker has some

contro .. r, f-ct the t ota. a ft o t9. 1Co _

percentage factor. A brief discussion of each element follows:

1. Changes in salary scale. An increase in the rate at

which annual basic pay increases has a direct effect on the

total basic pay factor used in tie normal cost au Ion.

For each percent that the salary scale increases, total basic

pay also increases by that same percentage.

2. Change in the percent r~tiring. An increase in the

percentage of people staying until retirement has the effect

of increasing the normal cost percentage factor and in turn the

annual accrued cost of the retirement benefits also increases.

The normal cost percentage factor increases due to the fact that

the present value of future benefits becomes larger due to

more people receiving retired pay. The present value of future

salaries also increases because basic pay is received for a

longer period of time but the increase is usually not as great
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as the benefits increase. Changes in the percent of e

retiring in a given grade are effected in a similar manner.

3. Changes in the number of entrants. An increase i the

number of entrants has a direct effect on the annual accrued

cost of future retirement benefits. The total basic pay factor

increases due to the larger number of recipients and the normal

cost percentage factor does not change because the present value

of future benefits and the present value of future salaries

increase proportionately. As a result, the annual accrued cost

of retirement benefits will increase.

4. Chanre i- + length 'f service at tiement. ,ith

an increase in the length of time that a person serves be:'re

retiring, both total basic pay factor and the normal cost

percentage factor will increase. With both factors increasing

the re sultant eff "ect is l t the accrue r-u L U ent Cst Will

also increase. The increase in the total basic pay factor is

caused by members receiving basic pay for a longer period of

time. The increase in the normal percentage factor is caused

by the present value of future benefits increasing more than

the present value of future salaries. Increases in both

benefits and salaries are a result of the longer length of

service.

When considering what effect a change in an actuarial

assumption might have on the annual cost of retirement benefits,

the decision maker must look at the total impact that the

6change may have on all of the actuarial assumptions. As discussed

93



under the individual basis, a simple increase in salarv

may change the other assumptions discussed, i.e., percent

retirinz, number of entrants, length of service at retiremen ,

and life expectations at retirement. For this reason it is

extremely important that actuarial assumptions be cont-inually

evaluated and adjusted so that accurate cost estimations can

be determined for accruing a portion of the ccst of future

retirement benefits to the current year.

J. BASIS DR INDIVIDUAL BASS

The aggregate basis and Zhe individual basis when applied

to an entry age normal auaria ethcd are y 7 .f . -_ sa:.e

Both basis are used to determine the normal co,.t which is the

level amount, which if paid annually over the entire oeriod of

recognized service, would provide at retirement the full

retirement benefits. The basic 4'.fference between th two

methods is that under the indiviaual basis calculations of

normal cost are made for individuals and under the aggregate

basis, separate calculations of normal cost are not determined

for individuals (Hicks, 1965).
In accessing which of the two basis is preferable, the

intended use of the data must be considered. The aggregate

basis lends itself to applications in which total force retire-

ment costs are desired. The reason that this basis is useful

for determining total force retirement costs is because it

uses the cumulative data of the whole force instead of individual

data in calculating the normal cost. By applying the normal
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cost percentage factor to the total annual basi pay f "-.

active force, total current year retirement costs can be

determined. Areas for which the aggregate basis can be usei

are in budget forecasting and the actua'l a._counting f or the

current year's accrued portion of the cost of the future

retirement benefits of the active force. Each of these areas

are concerned with the retirement cost of the total active force

and therefore cumulative data instead of indiridua! data can

be used.

The individual basis can ce used for calculating the accrued

co t - e r e m. .. t 'e n e 't P 4.. 4- o -n '0 a a C.-h e,

but it is more applicable to individual or entrant group

calculations. This basis could be used by the decision maker

who is concerned with altering a particular segment of the

active force rather ohan tne force as a whiole. An examroie of

this would be increasing the number of active members from a

particular year group who will stay until retirement by providing2

incentive pays and bonuses. The erfect of this change on

retired costs could be determined by treating the year group as

an "individual" and applying the changed actuarial assumptions

to the year group as a whole in calculating the new normal

cost and actuarial gains/losses. However, the decision maker

must be careful to ensure that any effect that thu change might

have on other members of the active force ai:e included in the

new retirement cost computations.
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V1. CONCL USIONS AND R7CCMENDATIONS

A. CONCLUSIONS

This chanter provides a discussion on the conclusions and

recommendations of this study. The purpose of the study was

to evaluate alternative methods for accounting for the cost

of military retirement benefits.

The present method for accounting for the cost of military

retirement benefits is the pay-as-you-go basis. The problem

with the nay-as-you-go basis is that it Puts off recognizing

the cost of the retirement benefits of the current active force

until the time those participants actually retire. In doing

so, the cost of the current force is underestimated.

r 7-r t'.,e eiio ar t-o n ! e Pn th4- tot a c-

of manoower decisions relating to force structure, an accurate

assessment of the retirement cost implications of policy

alternatives must be included. The method for recognizing

these costs is through allocation of the cost of future retire-

ment benefits by accrual basis accounting. Accrual basis

accounting is presently being used in a portion of the military's

accounting system and the Congressional Budget Office and

General Accounting Office are advocating a switch to accrual

basis accounting for the military retirement system. In light

of this, the emphasis of this study was placed on evaluating

the methods for allocating the cost of future retirement payments
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to the period in which the obligations are incurred inJtea] Of

the period in which they may be paid.

The currently accepted method for allocating retirement

costs under accrual basis accounting is through the use 'f'

actuarial cost methods. in order to accurately predict the

cost of future retirement benefits numerous assumptions about

the future must be made. The actuarial assumptions used

include: estimated interest rates, expected future compensation

levels, the expected mortality rate, estimates of the number of

people who will stay until reaching retirement age, and length

-' ... v ee at time of -etirement. Withcut accurate -and on-

going actuarial computations, the allocation of retirement

costs under accural basis accounting become imprecise.

Hicks (1965) in Accounting Research Study No. 3 recognizes

othe i)lowing actuarial zzt --hd °in accrual aozo

of retirement costs; the unit credit cost method, the entry

age normal method, the individual level premium method, the

aggregate method and the attained age normal method. The most

often used method for accounting for the cost of private pension

plans is the entry age normal method.

Most of the actuarial cost methods have been designed

primarily as funding techniques but they also may be used in

allocating costs for accounting purposes. As demonstrated in

Chapter V the entry age normal method is the actuarial cost

method that is the most appropriate for accounting for the cost

of future retirement benefits of the active force. This method
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spreads the cost of retirement benefits over the active

life of service members in the form of level annual ailc;atins

of the cost. This method of allocation facilitates t.e tien7i-

fication of the total current year's cost of military -ersonnel

for the decision maker.

Two bases of applying the entry age normal method are

recognized, the individual basis and the aggregate basis.

Either of these basis are exceptable methods for calculating

the cost of future retirement benefits. In utilizing either

the individual basis or the aggregate basis, the accuracy

the accuracy of retirement cost computations. For this reason

actuarial assumptions must be up-dated on a continuing basis

to ensure that accurate information is available for retirement

cost computations.

B. RECOMMENDATIONS

The following recommendations are made:

Recommendation One: Accrual basis accounting should be

adopted for recognizing the cost of military retirement

benefits. This accounting basis wculd better enable the

decision maker to understand the total current year's cost of

the active military force.

Recommendation Two: An actuarial cost method should be

selected for allocating costs under accrual basis accounting.

A method similar to the entry age normal, individual basis or

aggregate basis, discussed in Chapter V could be used.
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A "ENDIX A

DMC FY 1981 VALUATION OF THE MILITARY RETIREMENT SYSTEM

Appendix A is an excerpt of pages I to 20 of MD'S Fy
01981 Valuation of the Military Retirement System.

INTRODUCTION

This documentation summarizes the formal actuarial valuation
of the military retirement system as of 30 September 1981.
Public Law 95-595 required all federal pension systems to adhere
to the reporting requirements of the Employee Retirement Income
Security Act (ERISA). All figures included in the fiscal year
1981 reoort were taken from this valuation and are based on
sound actuarial principles. The military retirement system is
not an old-age pension system normally found in the private
sector and subject to the provisions of ERISA. Rather, it is

s'r tem specifia71v deTsi ned to comolement the management of
the active forc,, a nrd is a function o the ri±L: . + arv ta% a,
allowance compensation structure. Notwithstanding these
differentiations in design and purpose, the Department of
Defense adheres to the reporting requirements of ERISA for
the purpose of this report.

The military retirement system is really three separate
Out interrelated ..efined benfit sy1tems: a n.iisa'sal_y
system for retirements from the active service, a nondisability
system for retirements from the reserves, and a disability
retirement system. All three components are unfunded, non-
contributory, and annually increased for inflation after
retirement. Additionally, provision is made for optional
survivor coverage. Military members are not retired in the
traditional sense of the term; they retain military status,
are subject to the Uniformed Code of Military Justice, and are
subject to recall to active duty.

Currently, the Service Secretaries approve voluntary
nondisability retirement upon credit of at least 20 years of
service at any age. The retiree from active service receives
an immediate annuity calculated as 2J% of base pay for each
year of creditable service, subject to a maximum of 75% of
base pay. Base pay is equal to final basic pay if the retiree
first became a member of the Armed Services before 8 September
1980. For those new members after that date, base pay equals
the average of the highest 36 months of pay. A member has
no vested right in the retirement system.
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SUMMA RY

On 30 September 1981, there were 2.1 million active ,--,
regular and reserve personnel, .9 million selected drill
reservists, 1.1 million retired nondisability annuritants,
.15 million disability annuitants, and 73 thousand survivor
benefit families in the military retirement system. ?iscal
year 1981 retired appropriation outlays totaled $13.7 billion.
The most common age at retirement from active duty is 43 for
officers and .90 for enlistees. Excluding reserve retirees,
in September of 1981 the average gross monthly annuity for
all nondisabled officers was $1,751 and nondisabled enlistees

averaged $761 a month.

Valuation results show an aggregate entry-age normal
cost of 47.0% of basic pay. This means that for an entering
cohort of servicemen, contnuously placing 4'7% of their basic
pay in a fund would be sufficient to pay for future retirement
and survivor benefits of those who eventually qualify for
these benefis. -~ e cost of the present pay-as-you-go method

ll "ltimateli- eve ?o. 2t " -f a ' l-bilitie
relate tc the epartment of Defense retired oay a c 7r atI
only.

As of September 30, 1981 the entry-age normal cost unfunded
liability is 4 77 billion. This represents the size of the
fund needed to pay for all future retired and survivor benefits,
assumino future continuous payments totaling 47.0' of basic
pay are added to -he fund. !he present value of accumula~ed
plan benefits for services that have already been rendered is
3378 bil-ion.

Basic pay, or base pay, is the only element of military
compensation upon which military retired pay is computed.
This is the principle element of military compensation which
all members receive; but it is not representative, for compara-
tive purposes, to salary levels in the private or public
sectors. Reasonable comparisons can be made, however, to Basic
Military Compensation (BMC). This is the base level of
compensation received by members and is the sum of basic pay,
the quarters allowance (either cash or in kind), a subsistence
allowance (either cash or in kind), and the federal tax
advantage accruing to allowances since they are not subject
to federal income tax. Consequently, comparisons of military
retired pay to other pension systems must recognize the
relationship to BMC rather to basic pay only.

FUNDING METHOD

Prior to 1935, the Navy had a pension fund (on a nonac-
tuarial basis) which provided for payments to persons retired
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for disability whenever there was a sufficient amoun-r in thle
fund. Other retired pay was paid directly from appropriations,
and when the fund was insufficient, the disability retired
pay was also paid from appropriations. The income to the fund
consisted of the government's share of the proceeds from the
sale of enemy or pirate ships captured by the Navy, and frcm
interest received on fund investments. This fund was abolished
in 1935, and since that time the military retirement system
has been entirely on an unfunded or 'pay-as-you-go' basis.
This valuation will show the unfunded liability under this
funding method, which is just the present value of future
benefits, as well as the unfunded liability under an aggregate
entry-age normal cost funding method.

VALUATION DATA AND PROCEDURE

The valuation input data was abstracted from files main-
tained at the Defense Manpower Data Center (DMDC). Retiree
and survivor data came from official files submitted by the
Service Finance Centers (Army, Navy, Marines, and Air Force)
cuarterlv. eserve data was roI:ea Vo .
Component Common Personnel Data System (R%,PS), zhe official
source for all Reserve strengths and statistics. Active duty
data came from files provided quarterly by the four military
personnel centers.

The files were aggregated and edited, disregarding invalid
data. Detailed comntroller totals were used on all specific
areas of data to bring the numbers and dollar amounts on the
edited file up to actual size. The blow-up figure was less
than .5% for retirees and .1% for active duty personnel. The
only area that could not be matched to official DOD figures
is the number of surviving families. This will be resolved
in the future. The total ofl the survivor annuities was matched

to actual payments.

Dollar amounts included the 1 October pay raise for active
duty and reserve personnel. These totals are summarized in
Table I.

The seriatim method was used in all phases of the valuation
including active, retired, and survivor segments. A model
incorporates all parts of the military retirement system,
including the drill reservists. This captures future liabilities
for those members who leave active duty and later join the
reserves to retain past retirement credits.

An aggregate entry-age normal cost percentage was developed
by dividing the present value of future benefits by the
present value of future salaries of a new entrant group
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Initial Accounting Figures as of 30 September 1981

($ in billions - basic pay includes October 1st raise)

Total Active Duty Personnel + Full 2,057,692
Time Active Duty Reservists

Total Annualized Basic Pay $25.6

Total Selected Drill Reservists 880,035
Total Annualized Basic Pay $ 2.3

Total Number of Nondisability Retirees 1,143,248
Total Annualized Retired Pay $12.5

Total Number of Disability Retirees 145,714
Total Annualized Retired Pay $ 1.3

Total Number of Surviving Families 73,C2
Total Annualized Survivor Annuities .4

TABLE II

1 ... a. C Zt Araly "s and etail

(as Percent of Basic Pay)

Nondisability Benefits 43

Disability Benefits 3

Survivor Benefits !

Total Force 47%
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starting their careers on the valuation da.a. New dr.tran:
models were created for drill reservists and active duty
personnel using FY30 experience. The models are essentially
arrays indicating what percentage of people enter at eazh
age and category. Since there were two separate !nodels, the
relative size of the number of new entrants used in eacih
category was carefully set.

The unfunded liability was defined as the present value
of future benefits minus the present value of future normal
costs for all thcse currently in the system. This includes
present active duty personnel, drill reservists, retirees,
and survivors, as well as future retirees and future survivors
resulting from this group.

ECONOMIC AND OTHER ACTUAR:AL ASSUMPTI'ONS

The oresent values shown herein have been determined usinz
a 5* rate of inflation assumption set by th Cffic of
Management and Budget. The other economic assumrtions, 5.5I
for general saLary scaie inreases .:,ot includ.ing merit and
promotion) and 6% 'or investment return were selected to be
consistent with the 0.5% and 1.0/ differentials used by the
Board of Actuaries of the Civil Service Retirement System.
The Board's differentials were based on a study of real
salary growth for Federal employees and real earnings of
Federal securities. The long term nature of pension liabilities
caused the 2-ard I- hesitate t: o - erreact t, urrent high
market yields. The 1950 to 1978 experience was used to
moderate the effect of typical short-term trends. Future
military salary scale increases and the theorectical return
on investments of a military retirement fund will be similar
to the experience of the Civil Service System. Since the
military retirement system is fully indexed, the liabilities
vary only slightly for sets of economic assumptions with the
same differentials.

Military specific death and decrement rates were created
ia 1980 using current experience. The rate creation process
was discussed and the rates were published in the FY80 Valuation
of the Military Retirement System which is available on
request. An actual/expected study will be made annually
starting with preparation for the FY82 Valuation.

VALUATION RESULTS

Table II summarizes the normal cost findings. The normal
cost as a percent of basic pay for the system as a whole is
47%. Separately, officers have a normal cost of 67% and
enlistees 40% of basic pay. These figures contain active
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duty as well as selected drill reservists in the bai: -

figures. The retired pay figures include reserve and : ;e
duty retirees as do the surviving family annuities. e
detailed projections indicated that for a group of new -rnt
into the military, 120 become eligible for nondisabiit.,retirement. 35' of new officers and 11 iof new

attain 20 years of service.

Table !II summarizes the total present value of - re
pay and benefits of $590.4 billion as well as the entry-age
normal cost unfunded liability of $476.9 billion. if an acrual
accounting system had been installed as of 30 September 1081,
whereby the normal cost would be placed in a fund annually,
the fund would also need this $476.9 billion lump sum payment
to pay future benefits. An amortization schedule would be
set up to make payments on the $476.9 billion over 40 or mo-e
years.

One measure of the funding of a retirement system is the
value of benefits earned to the date of the valuation. As
shown in Table IV, the present value of accumulated plan
benefits as of 30 Senczmber 181 was 1377.8 billion.

Accumulated plan benefits are those future periodic pay-
ments that are attributable, under the Plan's provisions, to
the service that military personnel have rendered. Accumulated
plan benefits include benefits expected to be paid to (a)
retired military or their beneficiaries, (b) current benefi-

aries, (o) pres nt ackive dit- rersonnel and nonretird
reservists or their beneficiaries. Benefits payable under all
circumstances (retirement, Disability, and survivor) are
included to the extent they are deemed attributable to service
rendered prior to the valuation date. No future salary
increases are used but annuities are increased in line with
the post-retirement inflation provision.

The actuarial present value of accumulated plan benefits
is that amount that results from applying actuarial assumptions
to adjust the accumulated plan benefits to reflect the time
value of money (through discounts for interest) and the
probability of payment (by means of decrements such as for
death, disability, withdrawal, or retirement) between the
valuation date and the expected date of payment. The actuarial
assumptions are based on the presumption that the Plan will
continue. Were the Plan to terminate, different actuarial
assumptions and other factors might be applicable in determining
the actuarial present value of accumulated plan benefits.
Table IV summarizes these benefits.
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TABLE II

Actuarial Liability

($ in billions)

PRESENT VALUE OF FUTURE BASE PA. Sept 30, 13

Active Duty:

Regular Officers $ 65.2
Nonregular Officers 19.7

Regular Enlisteds 134.9
Nonregular Enlisteds 3.9

Active Duty Subtotal $223.7

Selected Reservists:

Officers 5.
Enlisteds 12.5

Selectd Reservists Subtotal $ 17.3
Total Present Value of Future Basic Pay $241.5

PRESENT VALUE OF FUTURE BENEFITS

Current and Future Retirees:

T1 ,ndz a b l ed 'r Z .... .... 1

Nondisabled Enlisteds 286.2
Disabled Officers 15.?
Disabled Enlisteds 17.9

Retiree Subtotal $562.1

Current and Future Surviving Families:

Surviving Families $ 28.3

Tota Present Value of Future Benefits $590.4

Normal Cost 1 47.0

Pay-As-lou-3o Liability $590.4
Present Value of Future Normal Costs $113.5
Entry-Age-Normal Cost Liability $476.9

Fund Balance 0.0

Pay-As-You-Go Unfunded Liability $590.4
Entry-Age-Normal Cost Unfunded Liability $476.9
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TABLE IV

Accumulated Plan Benefits

($ in billions)

PRESENT VALUE OF FUJTURE BENEFITS September 30, 1981

Current and Future Retirees:

Nondisabled Officers $1 52. -

Nondisabled Enlisteds 177.
Disabled Officers 13.
Disabled Enlisteds 12.

Retiree Subtotal $355.

Current and Future Surviving Families

SBP "20.3
Reserve SBP .3M -)- im Incomq .

RSFPP 1.1
Surviving Families Subtotal $ 22.6

Total Present Value of Future Benefits $377.8

PRESENT VALUE OF VESTED AND JiONVESTED BENEFITSi*

Participants Currently Receivin7 Payments $273.7
Other Vested Participants 54.4

Vested Benefits Subtotal $328.1

Non-Vested Benefits $ 49.7

Total Present Value of Future Benefits $377.8

*The decrease in accumulated liability for SBP was primarily
due to an increase in Veterans Administration Offset assumptions
for survivor annuities.

**Military members are not vested in the military retire-

ment system. For the purpose of this chart only, a nonretired
vested participant is defined as an active duty member with
over 20 years of service creditable toward retirement,
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GAIN AND LOSS

A formal gain and loss analysis program has not vet been
developed for the military retirement system, so extensive
examinations of the changes were made to verify re.zut.

There were three major changes in compensatOn at a: :ected
the FY81 valuation. The first was a change to once-a-year
cost-of-living increases for retirees instead of twice-a-year.
Secondly, in the calculation of service for retired pay purposes,
part of a year that is less than six months is disregarded
and part of a year that is six months or more is rounded down
to the nearest whole month actually served. Prior procedure
required six months or greater service to be rounded up to
the next full year. The third change was a direct result of
the variable basic pay increase given to enlisted personnel
cn October 1, 1981. This action increased the int-rnal or
promotion valuation salary rates of enlls ted memers.

nly one other major actuarial assumption change bad a
<o-ificant imra9c to rn t r .:,ls Veterans Ad mi nsIr-
i- (VA) offset a-3o'to "..;e - ered f er retired La y an

increased for survivor annuities. These changed due to their
direct relationship with cost-of-living increases as well as
a different technique of creating the ratios. A more detailed

.na.sis of VA interaction will be made orior to the FY82
valuation. Table V analyzes the impact of the above changes
on the normal cost percentage.

TABLE V

Analysis of Change in Normal Cost Percentage

FYSO Normal Cost Percentage 46.2

Changes:

Once-a-year cost-of-living increases (.5)
Rounding of service (
Variable enlisted basic pay

increases .A

VA offset changes 1.1
Net change .8

FY81 Normal Cost Percentage 47.0

Two other actuarial assumption changes were made that had
insignificant impacts on normal cost, but that affected the
accumulated plan benefits as well as the present value of
future benefits for the plan participants. Both of these
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assumption changes were the result of fine-tuning reserve
retirement projections. The number of members reentaelr-r
service by transferring from active duty to reserve d.- ,
increased as well as the number of reserve retirements from
a non-pay status.

Table V. analyzes the change in accumulated Dlan benefits
from September 1980 to September 1981.

TABLE VI

Statement of Changes in Accumulated Plan Benefits

($ in billions)

i. Actuarial present value of accumulated
plan benefits on September 30, 19SO $3.bI
attribut-a t':

A. Actuarial Assumptions $ 5.6

* Increase in career salary rates $ .7
VA offset changes 1.1
Reserve reentrant .9
Reserve retirements for

non-pay status 2.9

B. Plan Changes $ (44.)

Rounding of Service $( .7)
Once-a-year Cost-of-Living (3.7)

C. Benefits Accumulated
and Actuarial Gain or Loss $ 27.7

III. Actuarial present value of accumulated
plan benefits on September 30, 1981 $377.8

* Direct impact of variable pay increase for enlisteds

in October 1981.

The $27.7 billion associated with the increase in accumulated

plan benefits due to the FY81 accumulation and actuarial gain
and loss was derived by balancing the equation on Table VI.
The following independent analysis shows that it is close to
the total that would have been produced had we had a formal
gain and loss program. The monthly total basic pay increased
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17. 4 between October 1980 and October 1981 d-ue to chances in
force size structure and the October 1980 basic pay rise.
This pay rise was 14.3% for officers but varied for enlisted.
Enlisted increases ranged from 10% at the Lower ranks to 171
at the higher ranks. Higher rank increases have the most
impact on ret i nd; ay since rDndsabiity ret reea a.
ranks when they retire. The monthly total retired cay increased
5.8% during this period. This was a result of the MarCn 1981
cost-of-living increase of 4.4% and the growth in the retired
population.

The actuarial present value of benefits in retired and
survivor pay status was $261.6 billion on September 30, 1980.
Multiplying this by the 5.81) gives us an increase of $14.9
billion. Likewise, the active duty future liabilities of
545.6 and $41.7 can be increased by the I'7.4%. These figures
all total $30.1. Analysis indicated that the average age of
the retired population went up duiring FY81. Consequently, the
hypothetical $14.9 billion increase in retired liability
mentioned above should be lowered. This adjustment would
place the $30.1 billion closer to the $27.7 figure obtained

but without an analysis pro-ram h e u ieces cannot be .i v';a 1 7

analyzed. :O plans to build this type of program for future
use. Table VII analyzes the change in the present value of
future benefits from September 1980 to September 1981. Just
as discussed in the prior section on accumulated plan benefit,

t can be zhown that the $58.0 billion increase in the oav-
as-vou-zo unfunded liability in line II.C resulted mainly
from increases in active duty and retired retainer pay ana
poouiation size in FY81.

LONG-TERM ANALYSIS

Assuming a leve. active duty force, total basic pay and
etired approoriation outlays are projected 75 years into the

future in Table VI::. The figures are placed into perspective
by the outlays over pay ratios. It should be noted that this
ratio peaks at 64% in the year 2000 and then drops to 56%
in 2032 where it remains level. This ultimate 56% should be
compared to the ultimate 47% under a funded entry-age normal
cost method. A good argument for remaining unfunded could
be made with only a 9% difference in ultimate budget outlays.
The economic assumptions used in the projection are indicated
on the bottom of Table VIII. Short-term assumptions were
smoothed into long-term assumptions after 5 years.
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TABLE VII

Changes in Present Value of Future Benefits

($ in billions)

I. Actuarial present value of future plan
benefits on Sept. 30, 1980 $523.3

II. Increases (decreases) during the year

attributed to:

A. Actuarial Assumptions $ 15.4

*Increase in career salary rates $2.7
7A of'se .cang e3
Reserve reentrants 3.5
Reserve retirements for
non-pay status 5.8

B. Plan Changes $ (6.3)

Rounding of Service $(.8)
Once-a-year cost-of-living (5.5)

C. Benefits Accumulated and
Actuarial Gain or Loss $ 58.0

III. Actuarial present value of future
plan benefits on Sept. 30, 1981 $590.4

*Direct impact of variable pay increase for enlisteds in

October 1981.
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TABTE v~JI:

Military Retirement System

Total Past and Projected Basic Pay
and Retired A-propriation.s Outlays

($ in billions)

T*al Retired
Fiscal Total Appropriation Retired Outlays/
Year Basic Pay Outlays Basic Pay Outlays

1980 $ 20.9 $ 11.9 .57
1981 23.5 13.7 .58

*1982 27.6 15.1
1983 29.7 16.6 .56
1984 32.0 17.9 .56
1935 33.8 19.2 .57
1986 35.7 20.5 .57

1987 37.7 21.8 .58

1989 ,2.0 2.. 8 •
1990 44.3 26.4 .60

1991 ,6.8 28.1 .60

1992 49.4 30.0 .61
1993 52.1 31.8 .61
1994 55.0 33.8 .62
1995 58.0 35.9 .62
1996 61.2 38.0 .62

1997 64.5 40.4 .63
1998 67.9 42.8 .63
1999 71.5 45.3 .63
2000 75.3 43.0 .64
2001 79.4 50.7 .64

2006 103.4 65.7 .64
2011 135.0 83.9 .62
2016 176.6 106.2 .60
2021 230.8 135.1 .59
2026 301.7 173.1 .57

2031 394.2 223.1 .57
2036 515.2 288.8 .56
2041 673.3 375.5 .56
2046 880.0 489.8 .56
2051 1150.2 640.2 .56
2056 1503.3 837.3 .56

r*Projected from this year on.
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ACCRUAL ACCCUNTING

The Department of Defense is sponsoring a legislativ.e
proposal that would essentially place the military retirement
system on a. entry-age normal cost furding method. The ..
calls for the normal cost, as well as a payment cn the unfunded
liability, to be placed into a fund each year. These combined
payments are referred to as the "retired pay cost". The method
and length of amortization is not precisely defined.

Under an entry-age normal method, when salaries are assumed
to increase, the normal cost is defined not as a level dollar
amount payable each year, but as a level percentage of salary
or the compensation item upon which pensions are based. This
spreads the payments out so that the financial impact is a
uniform percentage of salary in all years. Since the military
compensation system is one of pay and allowances rather than
a salary, basic pay is the compensation item used to determine
costs of the military retirement system. Likewise, using
level dollar amortization of the unfunded liability when
annuities are -zea' ;o C"7 an d sal a nrea eS c r as -a
early year financial burden and misunderstandings of the true
cost of the system. Amortization of the unfunded liability
as a level percent of basic pay is a more defensible approach.
Table IX shows the accrual cost associated with the normal
cost of 47 and the unfunded liabil" it of $476.9 billion for
three different amortization periods, all as a level oercent
of basic Dal.?. The Fiscal year 1982 costs range from $21 to
$26 billion or S6 to $11 billion more than the current cost.

If the unfunded liability had been amortized over 40
years in equal dollar payments, the level annual payment would
be $29.9 billion. This would have resulted in a total 1982
accrual cost of $42.9 billion or $27.8 billion over the actual
outlays of $15.1 billion. This level of funding is not only
unnecessary but misleading since the cost would drop rapidly
to 47% of basic pay. Table X shows the cost of retirement as
a percent of basic pay under three scenarios; retired pay
costs with 40 year level amortization, retired pay costs with
40 year amortization as a level percent of basic pay, and the
present pay-as-you-go unfunded method. Column two varies
slightly in the early years, since variable annual basic pay
scale assumptions were used in the projection for the first
five years, and level assumptions were used in amortization.

P4

In the private sector the question of funding is dmply
one of recognizing that the true cost of a pension plan must
be paid during the working lifetimes of the employees who
will ultimately receive the benefit. Likewise, on the surface
it would appear that the question of funding the military
retirement system is simply one of allocating tax monies to
a fund from a designated generation of taxpayers. Today,
allocation of costs among taxpayers is complicated by the
fact that such a fund would be a part of the Unified Budget
of the Federal government and payments into the fund from
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TABLE IX

Military Retirement Appropriation Accrual Costs

(S in billions)

40 Year Amortization as % of Basic Pay Scale Increases
Zst* Payment Total Total Added

Basic Normal on Accrual Est Cost of
FY Pay Cost Unfunded Cost Outlays Accrual

82 $ 27.6 $ 13.0 $ 13.1 $ 26.1 $ 15.1 $ 11.0
83 29.7 14.0 13.8 27.8 16.6 11.2
84 32.0 15.0 14.6 29.6 17.9 11.7
85 33.8 15.9 15.4 31.3 19.2 12.1
86 35.7 16.8 16.3 33.1 20.5 12.6
87 37.7 17.7 17.1 34.8 21.8 13.0

60 Year Amortization as 1 of Basic Pay Scale Increases

Pay .e Ictal ..
asic Normal on Accrual zst Cost ;f

FY Pay Cost Unfunded Cost Outlays Accrual

82 $ 7. 6 $ 13.0 $ 9.2 $ 22.2 $ 15.1 $ 7.1
83 29.7 14.0 9.7 23.7 16.6 7.1
84 32.0 15.0 10.2 25.2 17.9 7.3
85 33.3 1 C a 10.8 26.7 19.2 7. 5
86 35.7 16.8 11.4 28.2 20.5 7.7
87 37.7 17.7 12.0 29.7 21.8 7.9

75 Year Amcrtization as % of Basic Pay Scale Increases

Est' Payment Total Total Added
Basic Normal on Accrual Est Cost of

FY Pay Cost Unfunded Cost Outlays Accrual

82 $ 27.6 $ 13.0 $ 7.6 $ 20.6 $ 15.1 $ 5.5
83 29.7 14.0 8.0 22.0 16.6 5.4
84 32.0 15.0 8.5 23.5 17.9 5.6
85 33.8 15.9 8.9 24.8 19.2 5.6
86 35.7 16.8 9.4 26.2 20.5 5.7
87 37.7 17.7 9.9 27.6 21.8 5.8

tic *Includes basic pay to active duty and selected reserves.

Unfunded Liability = $476.9 billion
Normal Cost % = 47.0
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Total Retired Pay Costs as a Percent of Basic Pay

i
Cost With

" Cost With 40 40 Year Level Present
Year Level % of Basic Pay Pay-As-You-Go

FY Amortization Amortization Cost

1982 155% 95% 55%
1983 148 94 56

1984 140 93 56
!985 136 957

1986 131 93 57

1996 96 92
2001 85 93 64
2206 76 93 64
2011 69 93 62

2016 64 93 60
2021 60 92 50
2026 47 47 57
2031 4+7 47 57
2036 47 47 56
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general revenues or agencies are intergovernmental transfers
with no impact on the Federal surplus or deficit. Since
taxes are set, at least in theory, relative to a certain
desired level of surplus or deficit, and since retirement "und
transfers would not affect this amount, current taxes wo-ld
not be affected by additional payments from general revenues
to a military retirement system fund.

The added cost of accrual accounting in any year would be
a general revenue expenditure but, at the same time, it would
be retirement fund income. The two transactions would cancel
each other out with no effect on the deficit. To complete
the circle, the Treasury would increase the amount of bonds to
meet this extra cost and the fund would purchase bonds of
eouivalent value. The total privately-held debt would not
change. However, the total debt would increase and this might
require increasing the statutory borrowing authority.

As described above, the Unified Budget deficit is not
impacted by accrual of retirement costs and, therefore, accrual

cco min wil! not rea!! O3i costs aimong generations of
tax-ayers iowever, an aggrate entr . .. . m e 1:It C

of funding would have some advantageous aspects. Costs or
savings of long-range changes to the system would appear
immediately in the Department of Defense budget. From
DOD's point of view, the true cost of the military retirement
system would be paid during the active duty service of members,
assuming the fund was kept outside the Department of Defense
budget.
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